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As OUT readers are aware, from partkaiars that have 
appeared in Fugut, notably Vot. I, pages 389, 489, the 
National Physical Laboratory at Teddington is actively 
engaged in e]q>eriinental research in aeronautics and 
aviation on behalf of the Government It waf Qa^.]ftft 
May that the Prime Minister made his annonneiMtfetft ia 
the House of Commons of the part that the Government 
intended to take by way of recognising this very important 
subject ; while everyone remembers Mr. Haldane's very 
satislactury recent speech concerning otticul doings and 
official intentions that we reported and comiiiciued upon 
in our issue of two weeks ago. Research work is 
necessarily very slow at Bushey House but it comes as 
welcome news thai the authorities have already made 
a goud beginning ; and ne are pleased to be able to 
publish herewith the following abstracts from the first 
official report that has emanated from there and that — 
needless Mate— il j|t :«di«9iantoiy w it >* in- 
teiestiag: — 

An Aeronautical Division lus been OTgznised in the Engioeerinc 
Deputiaent <>! the Lihoraiory. Mr. Burstow, wbo for some time 
past had a^iisri- 1 in [he wiui pteam 'mkf wi» ffl ia 
duuse nndi r Dr. SiinUB, and » an " 
■acmaaics iiipoiated. 

An accouat uf Che researches proposed is given la Dr. jSUuUon's 
report. A building 80 ft. square has been erected MWHsiriurling 
table, an air channel for luisunce expeiimenu has bnB .IMb« aad 
tm steel towcn iM (Xpsciawms in the open have b«en pit 
penninioB of His Majeitjr the King, in the Park, joit « 
Lab<irmtory grounds. Apparatus which wil[ be used Sfif 
motors tu 50.ti.p. suljmitted in competition for a prise £t^B0 
offered by Mr. Patrick .Alexander, is being installed. 

MwniwIiiJe experience has shown that the space available in the 
^Ufaiapli^H^ Laboratofy ii» iiisuflicient fvir the work, and the Lozds 
O wi lii ri ooers of H.M. Treasiuy have intimatxi their leedincw to 
plaeeanM«riC3,oqoia the cMhwtit far t^itf-rt le |>to«Ue aa 



fiiqpMtiBent el En('«terto( Rfaaaith Work. 

A. General lavestlgatlonv 

The Effect •( 'Wind Pressure on Structures (Dr. Stanton). — 
In acoordaoce with the scheme of work stated in the Report for 
ygoC records have been taken daring the pan year of the maximnB 
wind preimres indicated by two instromeotSi one ooanected to a 

single Dines luljt 50 f.. froin the ground, and the other to two 
sioiilai lubes. .»i 'h'- ^im^ heiL;hr. nr distant aboat a'j ft. .ipart 
borixontally and connected together 111 p.irallel. On windy days tiie 
instnimencs were read two or three times a day. The mean of the 
resales obtained show quite clearly that the maximum intensity of 
the wind in any gale very rarely reaches the same inten^ity at two 
points 40 ft. apart at the same instant. The mean of tifiy obser- 
vations i^ve a value of Che pressure in die single tube approximately 
1 1 per cent, greater than that registered hy the tubes in parallel, so 
that the picture in one of the tubes in parallel was. on the average, 
32 per cent, below the pressure in the other, corresponding to a 
difference in the velocities of it per cenL This set of cxpetiments 
came to a conelosion in June, as the site of the experiraenial wind 
tower wa£ lequired for the experimental tank. A similar arrange, 
neat has been erected on the two 61 ft. towers recently constructed 
for the aeronau'-icat experiments, and will b- ready for u»e early in 
the coming year. In this caac the lutn.'S in parallel arc 350 l>. 
apart. 

Oa tlx Reslstatice o( PUtea and UodeU in a Uniform 
Canmat of Vater (Dr. Stanton.)— The emeameoial chaooel 
Cur tUs worir described in Che Report for 1908 was completed in 
January, 1909, and the rcsulo^ of a series of experiments on the 
resisuncc of subtnerjjed plates iind models were c ommunicated to 
the Institution of Naval .Architects in a paper read at the Spring 
Meeting in April. The chief advantages of the method are the 
fapidity with which the experiments can lie made compared with 
that obtainable in a tank with a moving cartiajt , and the simplicity 
of the arrangement for measuring the resuUan; pres:.ure on the plate 
or model in any requited direction. For this purpose the uindle to 
•Uchlhe fM*«(JMMi»aaidMi fawa <ksM(||^ *ad is per- 



pendicalar to, tiK knife edge of the weighing beam, 10 tllit tf 
arranging the wliole weighing mechanism (o rotate aboM tilt OHMt 
of Che spindle as an axis, Che resultant presauie on Che aadel in:ac^ 
direccion is sconce obtained bysetdng t!iehB&«j^«iltlwsM^|^Ua^ 

beam perpendicular to this direction. 

The mellioj of estimating; the velocity of Ihe current is by a 
mcasuteraent oi the rxt:ess ol" pressure in 11 I'itot tuljc lacing the 
current over that in a small orifice drilled in the side of the cnannel 
at Che same height as the I'iiot tube. The disturbaace* of the water 
entering the channel ate forrecied by layers of wire gause, and tile 
snrftce waves are damped by botisootal pbiies, which are adjusted 
to the correct height by senws in the supporting pbite. 

The results of the experiments on normal pressures on inclined 
plates were found to r xhibi' t teciscly the s^me char.icterislics aa 
those which are obtain^w : i -1;; v.-i.-^ciu- wu); the same iur.-ii of phite, 
and were in substantial agreement with the results of previous ex- 
pa ri i mntr ts using plates MCOasdenbly greater dimensions in water. 
By pladag fixed mddels in front of the )>lates, to repreteni the 
action of the stem of a ship, very considerable reducuons in the 
normal pressure were observed. 

Experiments were also made on j>ara]lel plates at small inclina- 
tions to the current in ordei t" investigate the interference of 
propeller bladrs with e.irh >irii- r. .\n interesting fact brought out 
in these observations was the marked effect of oi»c ^ace on another 
directly behind iL Thus, in the case of two plates moUned at 6* to 
the current in which the aft plate was completdy tcreened, tbe 
reduction in the normal pres<mrc on rhe latter was still eoiudderable, 
even when the forward plate was nine lengths in front of it. 

Observations on submerged solids of revolution showed dearly 
the marked effect ol the fineness of the stern on the resistance. As 
an example of ihLi, in the case of three models of precisely Che same 
form of bow and oiiiddto, but with stems in the farm of cones of 
aoglaa tf^ jDp^ aaA-as^t thv sieiMnsei waia 
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B> Aeronautics. 

(Dr. Stanton, Mr. Rairstow, Mr. Booth, Mr. Kowell and 
Mr. Hyde.) 

In aooocdanoe with the scheme of research work to be undertaken 
ia the KBriaerriin Dii|»Haiwim*Mi bat been tffmei by the 
Adviwry CtMnmittee for AammitMi'ti* fcUoaraig rcifrrhri have 

been commenced ; — 

1. 1 he d'.'tcrmination of theMliaawafplaiaiaadaMddiia an 

expenmental wind channel. 

2. The resistance of large sized pUles and modds nom fl ad Ol 
steel lowers in the open and exposed to tne action of the wiad. 

3. Eaperimeius oo the efficiency of air propellera oa a wkirlioc 
table. 

4. Tests on the efficiency and cBdnrance of petrol motors for 
aeronautical vorib 

5. Testa on tiieMiengJt aad fkiiflrily of fcbrios far baUoona and 

airsliips. 

The progress of these researches up to the end of f9Og^^if0 
follows :— 

t. £xperlmental Wind Channel.— I' <>r the experiments on 
models in a uniform current of air, a horizontal channel 4 (i. fay 4 ft. 
in section and 20 fL long has l>eea constructed. The channel is 
supported in the centre oi a liimitar channel 8 fL by 8 ft. in section, 
so ttut the air drawn through the 4 ft. channel can be returned 
through the space between the channels and used again. The 
method of prodaring the flow is Iqr oaing a 6 ft. Sirocco (an, beic 
driven from a 15-h.p. dynamo, and making abouc 150 revolncions 
per minute. The fan is sn arranged tliat the inner channel in which 
the experiment!, ate made is the suction pipe uf the fan, as experience 
shows that this is the most favouiable position fur steady air flow. 

Id the experiments llie model is atcached to one end of a lever 
which projects into the channel, and which ia sapported by a ero>s 
head attached to a bracket omiids the chaiueL The suspension of 
the lever aad crmr htirt is saefa that lite oioliaa of the lever may 
take place about either a hotizontal or vertical axis. The olher aide 
of the lever is utilised as a weigh beam for vertical lorces on the 
model, and there is an auxiliary weigh-beani at the exterior end 
to measure horizontal forces. In this way the horizontal and 
vertical forces on the model, €.{., the drift and lift of an inclined 
plane, can be measured at one setting. Provision is also made for 
rotating the model about a horizontal axis without stopping the 
current, which will save time in observations on inclined planes. 
The lever is provided with ao oil daah-fotilo damp OUC oscillalinns 
eitfacrbamoagaditedrnriMkb.-' .... 



For the ectintatkm of the velocity of the current the cowhiwJfaa 
of Pitot tube and static presimre tabe used in the previous ex^ibn- ' 
ments on air rcsisui^nce lu\s lK:cn adopted, the pressure being 
measured on a sensitive, j^.iu^^: ,Mni:Liiiiii^ c;ibior uil :^iid w.iiur. 

In the prcliminaiy iri:il-, ..i t),r- ,.,i:).ir.itiis - Dii^iijcml.li difficulties 
were encuuntt:rtd nwiiij; m iIk- i!uc!u:i'.: p:.s "I | r-:?^urc which took 
place in the channel. These rlnur.; ^ii.>i,> h^t.i a | i-»itKl uf aUnii 
10 seconds, and on inveaiigatiun appeuicd lu be due lo the constric- 
tion and sodden enlargement of the return channel at the outlet of 
the fan chamber. On fittint; a large namber of guide blades and 
making the sectional area of the ouiUt gradunlly diverging, the 
fluctuations of the static pressure in iht inner channel wert: 
practically destroyed, but there was still a {^ood deal ol variation in 
the velocity of the current ; steps are being taken to remedy ihls. 

2. The £zpcrimctttal Wind Towers.— For the purpt.s*- of 
the experiments on the action of the wind on large scale models, 
Ae use of a strip of ground about 150 yardi long and I2yards broad 
on the west side of tHe Laboratory grounds has been granted by the 
f Mfice <if Works. This site is practically the only one in the vicinity 
which 1^ suitable for the purpose ; from this point, in the direction 
from which the most prevalent winds ))lnw, there is open ground, 
free from trees and other obstructions, fur uUmi 600 yards. On this 
strip two steel towers, ach 60 ft. hi^h, have been erected. On the 
top of each tower there is a rotating platform 20 ft. lonj; by 3 ft. 
wide, so that it will be possible to gain access to platen and models 
of hit\y large areas when exposed to the wind. The upper 40 ft. of 
tbo towers h parallel, 8 ft. by 8 ft. in flection, and this expands lo 
laft. by 12 ft. at the foundalion-*. There is a platform every 10 ft., 
which is reached by a ladder inside the main framework from the 

?latform below, so that access to all parts of the towers Ls easy, 
'he two towers are 1 10 yards apart, and an observation hut has been 
erected half-way between them. For observations on intensity of 
pressure a number of lead pipes have been carried up to the top of 
the towers, and are brought along the ground in an earthenw^e 
channr! {n the hut in which the pressure rr-rnn.l'T'; are to be placed. 

3. Thtr Whirling Table.— For th- whiriin.; labie of 6(] fi. 
diameter, which has been designed chiclly far making tea:s on model 
propellers, a special corrutjaied iron building has been erected on the 
cast side i»f the mam block uf the Engineering Department. It was 
considered that a clearance of 10 ft. between ih^ walls and the end 
of the long am <ir the table would be sutVin. m !.. 1 t -mu any dis- 
turbance from the walls, Sn that the flo..r of ihr !iii:ldin(; wa-s made 
So ft. by 80 ft. The clear space in which the table Will revolve is 
So ft. by 80 ft. by 12 11.. with the exception of a small nbsctvation 
desk in one comer. The table is attached to a vertical shaft mounted 
in ball-bearings in the centre of the room, and driven through a 
worm gear by a variahle speed electrical motor of 14 L.h.p. By this 
means the velocity of the models can be \arie!l from 2^ tn 100 ft 
per second. The unns rif the inhlr art* ni:iri'' nf il^nblc lenci'is "* 
thin -^teel tubinjj, tnperini; m steps frr.ni in^, .i! itu ;iv;- < i ii:. 
al the c[ids, with horizontal stt uti^ al iat-^rv.il- ■ >! o u, . -.m i •.•.'.'.■■-.i >i red 
by ?iecl wire tics to the centre p ^^t. V->\ r.nv.i.^ :if a 
light high-speed motor will be mounted "n liie ruiatmi; arm, and 
movided with a speed regulator worked from the observatiim table. _ 
The arm opposite to that carrying the models is only to ft. longi 
anrl carries a weight lo balance the whole atran^emenl. 

4. Motor-Testing Plant.- l'>>r ihi lesls nn [he ethtiencv and 
endurance of petrol motors, Tna.:hined casi-tron raik have- been let 
into the floor of the experimental hay. These are providf'd with 
adjustable cross raits so a'; to acci'immndate any <«ize of motor. For 
the absorption and measurement of the power a lo-h.p, dynamo 
has been ntted into a cradle which is suspended on knife edges, 
with a lever and balance- weights for mcisurtng the torque. The 
balance -weights rest on a venical spindle, which works in an oil 
dash-pul al its lower end to damp ou'. any oscillations that may 
be set up. The energy from the dynamo is di'^^ipatcd on spfcinl 
resistance mats, which are so arranged ihal by means uf swiichct. 
any required power can be absorbed. 

5. Tlw TcatlaB of the Stfength And Elasticity of Fabrics 
for BaOeoat aiM Alnbln-— ScvenU sets of ten>:ie te^^is •.•\. 

® ® 

Territorial Balloonists. 

In reply to a question in the House of Commons 
last week. Mr. Haldaiit-, the Secretary for War, said thai 
the Terutorial Kalloon ( 'ompany is not yet equipped for 
mobilisation. Tlie future urgaiiisaliun of the "Regular 
Balloon Companies is at present under consideration, 
and the organisaiion of this rompany will depend on the 
decision arrived at The Balloon Company forms part 
of Army tioop9( ttd is not allott^ to anydmsioa on 
mobilisatton. 
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abrics have been carried out during the ycai. The method test 
has been to suspend the upper grips from a crane hixtk, and toad 
the lower grips by dead weights added in equal inciemems vmiil 
fracture ..tccura. To enable ihcsc lesls to be carried out more 
rauidly a s[iecial ic-siiiw ma-hine has been ordered from Messrs. 
Avery, in w.-iich :h - 1 u-i wilt hi- atldt-*! by the well known shot 
meihoii. An mvv^ii^.iunn pror.ceding foi the purpose of deter- 
mininj^ the Ijest lorni oi r-p: tTimcn for ihese fabrici. AppacatOB 
for makiiii; b;ii jtinj; test,^ Ui^ .ilso been put in hand. 

Depirtmcni oE Mciallurgi::al Chemistry. 
Aeronautics Division (,1 »r. Koitiihain, Mr, liau).— This 
division has been established lo curry out the chemical and allied 
work retjuircd in connection with the work of the Lalwratory for the 
Advisory Committee for .Aeronautics. The work principally con- 
templated at present is concerned with the testing of balloon and 
aeroplane fabrics, as well as such matters as the detection of 
hydrogen leakage from balloons, and simUar problems. Work in 
connection with li^ aUojrs. and other metalf employed Ibr 
aeronautical pBTpo ses wlU tst naderttken hf the MetaUitigr 
Division. 

In t^afd to the testing of balloon and aeroplane fal.nrs, a 
comprehensive scheme of tests has been drawn up and submitted to 
the Advisory Committee; the tests proposed include tesiing for 
leakage uf hydrogen, with the influence of crompUng and folding on 
(bis property, uniformity of weight and thickness and occurrence 
of •' pin holes," hygroscopicity and moisture-absorption, both from 
a (lamp aiinosphere and an immtrsion in waier, durability and 
weatherinf; properties, including resistance to exposure to ultra- 
vioLct lii^iu, heat-transmission and inAammabilily, behaviour under 
'jxtrt-:ii' culd and allied |»cffleities. An apparatus for testing the 
leakage of hydrogen thrcniffQ fitbiics has been dcs^aed and 
constructed (with the aid oT^ Eo^beering t>eparti«^baB4 Ijli 
been in actual use for sevexiLlveidks^ The apparatus works cm the 
principle of sendir^ slow cwrentt of pure dry air and pure dry 
hydrogen through two dlUlberB separated by a diaphragm con- 
sistm^ of the fabric to be tested : after passing throujjh this chamber 
the air is led ihrouph a healed combustion • 1\i\h: packed with 
platinised silica, and the water formed is weighed after absorption 
in a calcium-xbloridc tube. Altbot^h the actual mtes of leakage are 
very low i<U little es s*5 litres per sqaaxe metre of tabtte per 24 
hoors) the^ can be readily detected and measuied by ibi> ap|>aratus, 
and perfectly .steady result? are obtained so long as the temperature 
remains constant ; ihL- rait- -ii daliusion, however, increiises raf'idly 
with rising temperature, and the temperaiure-coefticient will be 
determined early in the year. This type of appiaratu#, it nuqr 
be mentioned, possesses the very con.>iideTahlc advantage ihat tbie 
h]^rogen to be determitied h weighed in the form of water* 
which weighs nine times as mucli as trie hydrogen it contains, 
and the results given by the apparatus are pracrii_iiily independent 
of the gas-tightness of the instrument itself, I'mii: a.' there 
IS no large leakage at any point, The entire ,.pp,ii,iiu> i;^ 
arranged 10 regulate itself in an automatic manner — the hydntgen, 
for instance^ being produced by an electrolytic generator which 
cuts off the curreut if the pressure oi hydrogen rises beyond 
the desired amount— so that very little actual attention is required 
except in inserting the fabric, and at intervals of ftvtiljp^^'W 
takii^ the weight of the absorption bulb. 

For the purpose <-'f testing the behaviour of fabrics under ultra- 
violet light, a special clinmber ha^ liecn dcsi^^ned and is now under 
constmction, while arr:iiit;rnients for cart) ing out the other tests 
mentkioed above are in active preparatii»n. 

Library (Mr. Seibyi. 

In connection with thv wiirk carried out at I. ii oratory for 
the .\dvisory Committer toi .^'.•^^'n:nJt^.•^, a nulr ii •.• works and 
publications relating to aer-'nauiic- is Ujin^ l'..rriir..i It wi»uld 1^ of 
interest that this should l>c m.ujv as t i .mplett as ]x>^siMc, and ^jifts 
of old p'.Tir>dical5 and books dealing with the subject would be 
we';L\'iiKti. 

® ® 

Entries for Nice Meeting. 

Pr Ai TrCAM V the opening aviation meeting of the 
year in France will he that at Nice, from April i ;ih to j.jth, 
and this has attracted 14 entries, which are almost identical 
with those w ho were at IIclio|iulis. 'rhey include Rougier. 
Latham, tirade, ReimsUyek, Sands, Mortimer Singer, Van 
den Born, Metrot, Le Blon, UDray, Effimof, Chavez, 
OliesUgers, Swenson. The meeting will be hdd on the 
Naponle Swecomse, where Count LanU)^ taught 
aensil of ^ Wright pupils. 
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THE NEW -SHORT" BIPt^ANE. 

(GmAmmm^ frem page 2 1 3.I 



Short- Wright Comparisons, 
Altrough iliiro are some points in cummon between 
the Short machine and the Wright machines that are 
mamifacturL-d in England by Short Brothfrs, the design 
in general is entirely different. Tlie rudder, for instance, 
in the Wright bijilane is placed behind : in the Short 
biplane it is placed m front where it is situated im- 
mediately behind the elev.iMr. The Short biplane, too, 
has a horizonul and a vertical tail, whereas the Wright 
flyer has nothing but its double rudder »t the rear of the 
planes. These differences are, of course, of a fundamental 
character, and entiiely ou lw ^fa su( h small featoies of 
•imilari^ as may be noticed in the appearance of tiK 
decks. The system of control, toe, is AmdamentaDy 
dissimilar, inasmuch as the planes of the Short mkdtine 
are ripd, iriwreas those of the Wright are capable nf 
beklf mped. lAtenl equilibrium in the Short biplane 
w wi«irt«i>Mdbytl>emanipolationtrfapairo(indqiendent 



diagonal wire bracing that converts the construction of 
the decks as a whole into a lattice tKix-girder. Between the 
main spars are plare<l thu cambered ribs upon which the 
surfacing material is stretched. The planes are double 
surfaced, that is to say the fabric is ajiplied to the upper 
and loirer ^tpei of the ribs. 

The Leading Edge. 
The front spar of each deck forms the leading edge 
and is quite blunt ; in fact, it is only rounded off at the 
comers, no attempt whatever having been made 10 
provide a sharp entry, Short Brothers having been led to 
the ooncfaision, as the result of their experience, that 
diBR is no practical advantage in such a refinement. 
Ttna is, of course, a very interesting and important .point, 
becanae not only it jt common opinioa that the entering 
edge should at least be well rounded, but many construc- 
tors bav« gone to the tioidiie of continuing the ribs 
beyond the front spar in order to prtmde a really sharp 





** FUfbt ' Gopnis^*. 

tfa« jolaUiw A ttM aula 
the Short falpUa*. 




Visw A tbc pUolfs scat 
ti|^ saaHgla tfa* 



tlic Sboft Mjilinir 
wf^nff that SB 
coBtnii tfas 



" Flighl ' Coprristil. 

The l«vcr on the pilot's 
Ua Ml lha dcvatort the 



FuKkt ' Copyright. 

Sketch lUmtraUng the metiiod of aiuching 
otfots to tbc spvs in the Short biplane. 
The asaaBinssi itetl lorhsl hrathos ar« tted 
to tbe'nan «ad not to the 1 



balancing planes that are pivoted to the vertical Stmts at 

the extremities of the machine. 

In detail, as in generalities, the Short biplane is most 
interesting, and it gives evidence everywhere of most 
careful and original thought in its construction, as will be 
shown by a glance at the accompanying illustrations and 
a perusal of the following brief description of the more 
characteristic features of the machine. 

Main PiMM. 

The main planes are so eiectad that diey can be 
dismantled in three sections and padwd fere and aft into 
awidin of to ft, the principal transverse spats are jointed 
OB dthet aide of the central portion that forms a perma- 
nent put of the chassis. The joint is a simple socket 
and me fintening is accompGahed by a single bolt, the 
strut bdnii of ooma^ tuao off the joints by tte 



entering edge without rcdtidng -tlK section of that 
member. It has always seemed to us that while a sharp 
entering edge may be advantageous in theory, the 
difficulty is to ensure that the machine shall fly with 
that edge tangential to the relative wind, in other words 
we are of the opinioa that while the sharp catting edge is 
prob^y best in one pattki^ pontion itta quite IDtely 
to be less effidoit thu a bhmt edge in odier positions 
tfaan Uiat for trfaidi it was dea^jned. Inforaoatimi on the 
sabjeo of the actual bdiavionr of Ae air in die vicinity 
of the leading edge is very limited, and it would be 
interesting to know whether there may not be some sort 
of piling-up action tdting place in the air itself of snch a 
character as to gittt a blunt leading edge an artificial 
sharpness that automatically adjusts itself to the attitude 
of the machine in flight. Whether or no there is any 
ju s tification for any such -view, or wlietbcr the actual 
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differences in efficienry between the theoretical stream- 
line section and the blunt eds;e are far less than have 
been supposed we do not know, l)ut it is, at any rale, 
very interesting to find hjw little attention is bestowed 
to the sharpenine; of the edges of struts and spars in the 
■SiMNt bipliuie. 

Struts and Ties- 
The struts themselves, like the main spars, are made 
of spruce, and are rectangular in section. They taper 
from the centre towards each extremity in order to com- 
bine strength with lightness, and they are mounted in 
manganese-steel sockets- These sockets are attached to 
the spars and not to the struts ; in fact, there is no metal 
fitting on the struts at all, and if a stnit should be broken 
another can immediately replace it. Being in compres- 
sion as the result of the tension of the diagonal tie-wires, 
the struts are automatically prevented from coming out 
of their sockets ; moreover, with this system of construc- 
tion something of the flexibility that characterises the 
Wright joint has been r -rnined. without the complication 
«f the hook and - I i t- :i wires on the Short 

machine are .stronger iii;ui wa^ li.irmerly considered 
necessary, 10 and 12 .S.W.G. being the gniiL: t: .r. is now 
employed, whereas 16 used to be cu;i5;t!Lrn.i heavy 
enough. 

It is interesting to note that Short lirothers have come 
to the conclusion that wires offer less resistance than is 
popularly supposed to be the case. Some of our readers 
may remember that EsnauU-Pelterie publicly stated bow, 
after having tried a Wright type of glider of his own 
construction, he abandoned toe iMpbuie pniici|de ta 
favour of the monoplane system aoidy'feecd^of exeesrive 
head resistance caused by the wires necessary in biplane 
COBttruction. He attributed this resi!stance to the vibration 
of the wire and stfemed to be ^stiiM^y of gpiiiioa tfatt a 
single wire had resistpnoe eqtlifiifaK to « l%kl stmt aa 
inch or more in diametier. 



(/OCHT] 



Chassis and Suspension. 

I hc chassis forms another example of the lattice box- 
girder type of construction, four spruce beams being 
lrus.sed together by ver'.iral struts and diagonal ties. The 
lie members between the Ufijier and lower hi'.ini^ on each 
side are formed by strip manganese sieei, while the criss- 
tics between the side-members are formed by piano wire. 
'I"he lower beams form the skis on which the machine 
lands, but in conjunction therewith a set of wire wheels 
are also provided in order to enable the machine to run 
about on the ground for starting. Two of these wheels, 
whichcarry the greaterpait of the load, are so mounted that 
they can be raised ont of action by a small lever near 
the pilot's seat, as soon as the machine is in flight, 




" Flight " Copyrighe 

DUgrammatlc sketch lUustratlag the suipuulan ol the 
Short biplane, and the nutliod of maimtiiil the " dliap' 
pairing" wheels so that tfac nuchloc wUl land on the slds 
U the ditvcr Mioses A* n*cbet pawl devtee far which the 
1 te: natataiiicd. 



dien% iiffieving them of all shock whea IupdEiig-. This 
releases a set of supplementary springs, wMcih Iri^ the 

wheels out of action above the level of the skis. The 
forwatd wheels, »hicli merely serve to tupjmrt the weight 
of the elevator and rudder, are suspended by elani^ and 
ttns ofiiNr-Vie^ nUe resistance to shock. 

( 7rt foncluded. ) 




View of the chassis on tbe Short UflaMt tipa 
jatehst<p*wl device;. .The ^ liks^s a 



are suspended on helical springs tbit are wound up by a 
be has ascended In the air and the wbeeia are drawn up 
the ' • — 
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BRITISH FLIGHT ENGINB^. 
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The Cariwrettor. 

TBB carburettor is one of the special Features of the 
i^ffSfOtt', i^i^lguie, and is remarkable in having no float-feed 
dfaUMWi Its construction is illustrated by an nccom- 
panying sectional drawing (Fig. ra). Petrol from the 

tank is deliveretl straight 
to the jet tube, but is 
pre\ciitetl from over 
flowing by a spindle, the 
head of which normally 
clost's the upper orifice 
uf the jet tube. A very 
light spring holds the 
valve-like head of the jet- 
spuidle down upon its 
seating. For the greater 
part ol its length the jet- 
spindle is a close fit ifk 
the jet-tnbe, the eid|f 
passage for the petr(d 
being that providtd by a 
shallow groove cut in the 
jet-qMndle itself. This 
groijve is gradually re- 
duced in depth near the 
upper extremity of the 
jet spiruile, and ceases 
to txi-si allogether about 
one-eighth of an inch 
tromthe jet-spindlehead. 




" KItgbt" Cbpyriglit. 

fig. 12.— Scctiooal drswiii^ illus 
tIBtiiig the construction of the 
Green cariniiettor. 



Snmwnding the jet-tabe^ i^tlB it nilc«a a 

sliding fit, is a sleeve carrying i oititi^^M^ extendon 
so arranged that it 
chokes the passage of 
the air intake. A 
light spring supports 
ihc weight of the 
( lii ike cone and its 
-•ileeve in such a posi- 
tion that the air in- 
take i.s normally 
(, l.'Suil. .'^tiiall per- 
fuiaiions are made 
close to the upper ex- 
tremity of the sleeve 
to which the choke- 
cone is fastened, 
"nieae hoka are nor- 
BaBy covered by the 
jet-tube^ and, being 
situated at different 
distances from the 
extremity, they un- 
cover at different 
times if the sleeve is 
rai.scd. The actual 

extremity of the . . „ 

sleeve is just clear, in . , r~ 

' , rig. 13. End view of the Grfen 

Its normal pusitiuii, engine, showringr ihe position of the 

from a flange on the magneto, water-^Himp, and oil-piunp. 





' Kligtit " Cop>Tight. 



-fMMM^.Piii'BMr' ««■ wipinMi fcipaqip ^tm^ 

.ma. I 



Mr^oon, and eii^twip on the Creea 
«kn«l4MM««i tha «■« aT 



""'"nri^T'iiiiiiirti 



liBiHBiiiiHiiii 



upper end of the jet-spiiKQe ; if the iet-sfeeve is raised 
more than, about one-sixteenth of an inch it touches the 
flange, and lifts the jet-spindle in the jet-tabei Tios 
uncovers the groove in the jet-spindle, 
and allows petrol to fl.iw through into 
the cup-shaped pocket 
that is formed by the 





" HiEbt ■ Copyright. 

FiK- 15.— Photograph illoatrating the ditninnlire size of the oil-pump on 
the Green engine. It is shown atongBtde tbe water-pump, and a penny 
piece haa bean incladed in tbe, photograph to give an idea of actual 



sleeve of the choke-cone. Thi.-i sK eve > ptrAjr.iied, 
as we have alrr-ady explained, and sonu. i^f the air 
— wliich is assiinu-d to V>e in mtjtinn unik-r :;i:s con 
dition- jias.scs throiii^h the afore-mcntiontd holt-s, .irnl 
carries away itiu petrol into liic inixing-chamber as a fine 
spray. A passage past the flange on the upper end of 
the jet-spindle is provided by cuttiiig K^.deq) V notch in 
the flange itself. 

The action of lifting the jet-spindle b; the raisinfc of 
tbe chol(e<one sleeve results from the liftii^ effect of the 
air on the «lKik«H^ieJW!«'tf. Vajt sfg^a^^ii^ l^mi^ 
Aid the stit^ 1^ of rae etigiiiilsi ^ntd&cK a taeffibn in 




wtuch the engine is capable, l or starting up, | rovisioii 
is made for positively opening the jet by hand, a rod 
beii^ attaicbed to the chflikfr«one sleeve for this ptupoais. 

Lubricatkm. 

Lubrication of the Green engine is 
accoDiplished by a very small gear-wheel 
pump (Fig. 13) that is driven by an ex- 
tension of the vertical spindle used fair 
driving the cam-shaft. The pump is 
attached to the end-plate of the base- 
chamber, and lies on a level with the oil 
sump. It delivers oil under pressurt- 
direct to a passage cast in the upper part 
of the crank<hamber, which passaat- com- 
municates with each of the crank-shaft 
bearings (Fig. 17). Ttro minor details of 
interest in connection with Ibe lubrication 
system are the method of casting tbe 
passage and the nature of the tSt-yiiy ti> 
the crankdJiaft bearings. 
The oil passage in the upper part of the crank- 
chamber is formed by a copper tube that is placed as a 
core in the mould when the crank-chamber is originally 
cast. The oil passages to the crank-shaft bearings 
art- formed around the cylinder bolt.s by turning 
down the shanks ot these bolt^ until their diameter is 
the same as that at the bottom of the thread. This 
gives the bolt a uniform strength throughout, saves a 
little weight, and alToids a large clear oil passage that 
can very readily be cleaned out whtin necessary. The 
anangemeut of these oil passages is v^ ckarty shown 
in one of the accompanying drawings. 

Entering tb» oME^talMiit thiiia^ a passage drilled 
through the jotmil, th^ iiil^ Its way to the crank- 

.1 p&is and there lubricatOI. 

the h^ ends of the coil- 
-'rp, necting-rods. Lubrica- 

tion of tbe cylinders 
and gudgeons is pro- 
vided for by the oil that 
is thrown out from the 
big ends as the cmk* 
shaft revolves. 





" Flishl " C^pTHgkb 

P^. 16. Detailed view showing: the magneto, water-pmi^ 
and oil pump in place on the Green engine. 

the mixing chamber tli.it causes a rush of air through the 
air intake. The air intake yiassage is restricted, as we 
have explained, consequently the immediate eflect of the 
air trying to flow into the mixing-chamber is the raising 
of the choke-cone and the opening of the jet. Needless 
to say, considerable experiment has been necessary ^Jn 
order to so proportion the dimensions and lefaidve 
<ljaf;iiit; att of the diflerent parts as to ensure a eon«^ 
mmm^Bmof^KKX the foil tange of speed and uad « 



" Plight '• Capyrigbi. 
Fig. 18. — Sectional 
■ketch iUnstratiDg Uw 
ott-waya in the caak^ 
' ~ of tke Gi««n 
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'* Fliphl " Copyridht. 

Fig. 17. — Section&l sketch tUus- 
trning the oil-way to the craok- 
' " ' on tbe GraiB 

engine. 



The other principal accessory fittings on the Green 
taign^ mm tbe magneto and^ inter nqn]) (Eu x6> 
are dnvisn by a ttansven^ 'sbiiR tiflff r ^BtfaR^wven 
fiom the crank-shaft in the manner already described. 
A gear-wheel water pump has been adopted in preference 
to a pump of the centrifugal type, on account of 
undecided character of the modern aeroplane radiator 
and the necessity of providing adequate pnmpiaig pomf 
to meet any emergency. 

e a 



Propeikr Fasteoiag. 

Provision has been made on ^he Green engine for the 
crank -shaft to be Sited either with a propeller or a tractor 
screw, a double-thrust bearing being the standard fitting 
on all engines (Fig. ii). The propeller is built up on a 
flanged sleeve that slides over the end of the crank-shaft 
and is driven by keys. The sleeve is held lu place by a 
nut on the end of the crank-shaft, which forces the 
opposite extremity of the sleeve hard up against the 
aforementioned thrust bearing. 

The inner ball-race against which this sleeve is thrust 
i* itself loaae on the sbi^ but abuts against a solid collar. 

<9 ® 



It carries two rows of balls on e{qx)ate sides of a simple 
thrust cofiar, aM diese bafls nia in -iteg lacM 'tfant «« 

contained in a screw<apped box forming an extension of 
the crank-chamber casting. When the crank-shaft is 

fitted with a propeller the thrust is transmitted direct to 
the crank-chamber casting hy the direct abutment of the 
propeller sleeve upon the thrust-bearing. When, on the 
other hand, the crank-shaft is fitted with a tractor screw, 
the pull is transmitted to the crank-shaft through the nut 
on its extremity, and is transferred thence to the screw 
cap on the thrust-box via the collar on the ciank-sbaft 
itself. 



AN AERODYNAMIC EXAMINATION 



PAPER. 



Wc have leoeiTed from l(x- 1- Blia Desbleds, lectorer 
in aeroaaotical engineering «t the Northampton Institute 
and the Polytechnic, what we beliere is the first exami- 
natioQ piper ever set on aerodynamics. It forms part of 
the aero-eagineering course at the Polytechnic School 
of Engineering, and by reason of its general int^RSt 
we reproduce the entire series of questions below : — 
Instructions. 
(Oalj SIX of the following ten questiom to be attempted.) 
K Se^e the term "co-effieieat q( influeace of mipret lado of ■ 
reetangalar aiubce; What, libeordinit ta Sonsn't fitmatt, 1> 
thr greatest value which that co-etfficienl may have ? Can that 
valu'' tx' ari.iirict] in practice ? 

.'\ piunf surface, 24 metres spaa, aod of depth 6 metres, movet in 
(till ait in a pierreoid aspect at a jrf ld|9Sitp)ii_^iiai kam at 
u iacliniti.>n of j'. Calcalate^i i ju i M s i iof aeiiraB'm Sadwe. 
pC = o-o; aod i. = t-gi.] 

a. HllM«naarib«jpak^«sfaria8 to LOicatlMrsuble, iM<< 
tsnie metiet, and h ttialMaf at«n incKoatiaaof 5*>t aaiwed 
of V metres i>er second, calealatotfae iliffsad^x^af Mt'safias. 

3. KitpUia briefly the ■'tMtfi^-tf'aiinapt' 1^ sSPas*' 
applied to canred surfaces. 

4. Sbcnr< ^ nlf ant of tketchea, how a low position of the centre 
qf ya y i ty cif an asnplane relatively to the centre of air presaare 
fe^^tD mahitain the lateral subility of an aoophac mt/im it is 
aaoniig in a straight Ihic, but tends to daiisaf ikat r ' 
die motkm isaloag a eurred path. 



5. Comment on the feUowiag MttmaAs "Of twoacropUnes 
which differ only in the ootliaa 4if tMr s usUiuim sotiua, the one 
which has diaimtse'tatainiag quality 'can be made to move with 
IfaagnatCT need." 

6. Show, Of means of digrams, how the lonptudinal stability of 
an aeroplane is affected by the relative pi-isiiiitns nf the centre of 
paviiy, ceaue of pressure, and point of piopellci ilitust l ur iractinn). 

7. What is the ** .iynamical thrust" of a screw-propeller P 
What, according to Arnoux' experiments, is the relation between 
the dynamical thrust of a screw-propeller and its stationary thrust? 

8. Explain wl^ an aeioplane natuiiUy falb a little when it tA«s 
atmiM^a^ also, ia ^wnat way the uoeqoal air-piessure, on a| 
•■roplai^ wings when it takes a tuminj;, helps it to tuce that tamioy. 

q. What, atx-ording to the eipciiments of the Aerodyaanrfad 
Insiuute of Kuichino, 15 the direction of the preuure of Uie air (jiijk 
plane surface moving at a small angle of incknatioB ? 
. Jhmt that, if the ait |i i iss ai i is —mmA to be u i ii i MMl iMat fca 
■Iw sariace moviaa at a amaU aiKh snbcaMika^ ao (aslaw «fi^ 

that the rrrnlw fa *^ mifi% tSmjytmti byjfe 
aaaampnon. 

10. Explain the foUowiac mSP-lAiGh hars ben Mff 'l*' 
Drzewiecki in his theory m^gp^!ttitf?pnf0ns f ^fm^ 
" normal blade," " spedfic width',* and " reduction ratio." 

A motot, of h.p. Ait driving a propeller at the rate of N tm9^ 
latiaaa per aioMai if fhe pitch of the propeller is p bet aod 
(lip pet dent is x, fad jm miiiiiii fa ikadUMWraf ^itd 
pcUer, astoming that the 
apparatus is ^ lbs. 
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(Noi E. — .Addresses, temporary or permanent, follow in each case 
addressed direct to the Secretary. We would ask Qab Secretaries 

Fuoor, 4t, St. Mania'* I^aa^ tMdta, 
Blrmtncfaaa Acra OA (16s, HamTNin Snfscr). 

All anaagement has been made between this club and the 
Bstnbcrs of tae Bo'.anicaI Gardens, Edgbaston, to hold an exhi- 
Wlioa of model aooplaiies, light petrol motors, &c, on Saturtlay, 
ibj aist. These wBI be two petrol-driven model li^plaM tjMf 
short fli^its. In ^ditk». these will be fl^tats af tiha asdteisy 
elastic-driven modds. &^ti«a ase ineilcd bam aB a a s t ii Mass 
ia ca-sh will be ghwn afjCjo. Spaeial fAiaaKoftnd 

for original designs. 

dnmatrr Aeronautical Society (iS aad 19, Hb«t*obd SraasT). 

Oa Thursday March loth, a seemd moat interestiw lecture 
wasdelivered bjforc this S^Kiciy by Mr. A. P. Thurston, RSc, on 
the subject of "Screw rroprllers." Th-.' lecture was profusely 
illastrated with lantern slides of Sir fliram Maxim's new machine, 
with which Mr. Thurston is interested, and also with a number of 
SDodels of propellers which had been used for experimental purposes. 

In connection with the above club, a lecture by Mr. F. W. 
Lanchester has been arranged for Thursday, April 14th, at the 
Cora Exchange, Smithford Street, Coreottyi the sabjecl of which 
wiB be aaananred later. 

Dmdee Aero Club (3. Baltic Bncur, Dmson). 

The club is makinR excellent progress, despite the lack of 
interest iti aerial lucont ition in this district. 

A meeting was held to Lamb's Hotel, Dundee, on Wednesday, 
i6lh insu, and a cumpetition was arranged for models, to take place 
on i6th April The cbairman of the meeting, Mr. J. II Stcw.irt, 
lifaidly offered a prize to be competed for. It was decided that we 
Ihoald see about a suitable place at once. 

Recent trials with models proved very satis&ciory. One model. 



the names of the clubs, where communicatinas of our readers can be 
1 future to see that the notes regarding their Cluba reach the Editor of 
W.C., by 12 noon 00 Wedoeadty at latest.) 

weighing 17 ocs., flew stnteht fa 70 yssds, sad another of the 
same dimensiooa, bat w«i«Ma f O^jr I* on., flcW aoo yaid*. W« 
use plenty of elasde, via hise ptopdeti. 

Kite and Model Aeroplane AM0G.(37.ViCTOaTRn. ,WlM>UI>OH) 

Thk Council of this Association wish to call the attention of all 
Bodel makers to the foct thai a number of flying meetings will be 
held dniiag the soauaer, in addition to the kite and gliding contests. 

A qMCid fataie will be an open competition for model machines 
oa aaw and neotific lines, as the rules will be drawn up on quite 
dJSnat lioes t» tinse eenerally followed. 

The conditioos will be fioaUv settled at the next meeting, and 
will be sent out to members aad those interested daring tiM mt or 
seoood week in April 

Gentlemen wishing to join should send in daetr naWMS at anee to 
the Hon. Sec. The subscription is 51. peraiiiana,aad at. 6d. par 
aniuan for members nnder 17 years of age. 

The Coooail dia ^peal to ihoae Imowli ed la Kfaedbt to the 
prise fndm 

MtrWand Aefa Qab (Gband Hotel, BiaMnfOBAii). 

At the meeliagat headquarters 00 the i6tfa hat.Oi;. RatcKflie, 
F.R.R., was the lectarar, and doilt ia a anat iataiestiag laaaaer 
r4haaMM|«H.; Ha pointed aat-ho««aa|* 
Ite hM hf tapinng wings, and in this 



wilh the evolution of 
people tried to imitate tte 



by lap|»ng wines, and in 

connection he showed a series of fifty photographs, showing < 
beat of a nfi wings from start to finish. He went on to show thai 
the soaring flight CH birds offered another sohition and mentioned tha 
long flistaaces iriiiek the albatiots oaa soar widnat ausiag its 
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Flyer Sii^Houmrrra From Oi/mpiA. 



HVMBER biplane:. 




\A\\/i\i 



General DinuHsious.—Kias — ^Main pkaet, 4SX >q. 
elevator. i(S si]. ft. ; rnddcr. 12 sq. ft. 

/.rnz''i^. Span, ft. ; chiirti, n ft. S in.; camheff, Sl^jll. ; 
gap, 5 fi. ; bkid Uact, 6 ft. ; overall lent^Ui, jj fi. 

y/<«*.— I»cidei>oe»6i°. , 

Materials.— SmA sdhh and Vii^ UiBtmjrellaMiit s itsM^ 



Leading Particulars of the Humber Biplane. 

ft. 



Eiixitie. — i;o-h.i>. Tlumbcr. 
/Vd/, /.'/•'. — Hcm'.jcr : diameter, 6 ft, II in. J p{ldl^=3 ft; fria, 
material, ia:iuiidlt;<l tiuhuj^aciy, ^pruoe SBd WftUlttt* 
/f V/^///. — Unknown al present. 
Steal of Fligkl. — 5p in.p.h. 

SrsUm ff (OM/roL—Rtiaia, dentat, ym^ag of wingi. 
yv/a. — ^^1,000. 



Tilt.- macl.liie is speci.illy constructed sulely for tuition 
purposes. It has three seats, the pilot's scat in the 
middle and a pupil's seat on either side. Thit control 
iS: in triplii;atc, but a pedal solely under the pilot's 
COinmand enaUei the effect of the pupils' moveoients to 
be suspended. All main spars and struts are or tubular 



steel with tbeoa^ptioH of the fintngger span that tiany 

the tail. 

The main spars of the ntaio &ame are jointad go 
that the machine can be dismantled in thrae sections. 
The control is the same as on the Humber monefHam 

designed by Capt. Lovelace. 



MUI^LINER MONOPLAKli;. 
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Leading Particulars oi the Mulliner Monoplane. 



Genera, Dinientitms. — .\reas— Main planes, 210 sq. ft. ; 
fixed tail, n sq. ft. ; eievatot. 14 sq. t't. : rtidder. 
4»q. ft. 

lengths. — Span, 33 fL ; choid, 6 ft. 6 in. ; camber, 3 in. ; 
skid tract, 4 ft. 1 in. ; overall length, 27 ft. 

Anj;ui. — Incidence, lo" ; dihetTral, nil. 

Material). — Timber : ash Ihioughout, iie*r parts poplar ; Dunlop 
fiiibric, single surface. 

Enguu. — 3S-h.p. J.A.I'., 8 i^lindere. 



ProttUcr. — Spencer : diameter, 6 ft. 3 in. ; pitch, 4 ft. 6 in. 
maiL'rial. white w.iot!. 

//>/;-;.'. — .Maci.iii.', IJ:. 'apiitox.i: CM^itK', 215 lbs.; 

driver, oil, petrul, water, 200 lbs. ; total llyiog weight, 605 lbs. 
(approx.) ; loading (all weight sup|iateii on main planes), 
2 8 lbs. per sq. ft. 

Sited if Flttil.— 40 xa-pA. 

&0mtf Omirtl. — WarpiBgafirings,ele«atactiidniddeT. 

Prtn.—£^. 



Nkw British-built monoplane of very light construction, 
designed bj' Gordon Stewart, and built .it the Northamp- 
ton factory of Messrs. Mulliner, the well-knowti roach- 
builders. The design is mainly remarkable for the 
skeltton-like frame that has been adopted, and the hifih 
fini-sh of the workmanship. There are some parts, liow- 
ever, that we .shall expect to see strengthened within a 
short while of this iiuchine commencing its practical 
trials. The main pl.ities h.ivc .1 comp irativcly flat camber, 
and there is even 3 tendency to re\ erse the curvature at 
the tiailing edge. The wings are built up upon two main 



spars, the rear pair of which are hinged together to 
facilitate war{)ing, which operation is performed by an 
inclined stctriiig-wheel. The engine is carried right 
forward in front of the leading edge, and the pilot's seat 
is situated about two feel behind the trailing edge of the 
main jil.Tnes. The machine is supported upon a p.iir of 
wheels mounted in a hinged rhomboid or diamond-.shaped 
frame, across the centre of which is stretched an elastic 
spring that serves for the suspension. J he main wings 
Majj^jDHieeA tgt. the " jrte wwitt of tiie chassis taaas. 



igiiiii--'*' 



ZODIAC BIPLAlfi: 

(KOTIffi AND COUmiAI. ABSOPLAME STHDICATEi. 




Leading Particulars of the Zodiac Biplane. 



Gtntrai Dimemunn. — Areas — Main plaoes, 475 k). ft. ; 
fixed tall, 50 sq. ft. ; elevator, 32 sq. ft. ; rudder, t<l|(q. fk. 

Lengthi.— Span, 33 ft. 3 ins., chord, 5 ft. II ia(. ; CMaber, 
1-88 ins., ntnatcd aboat 18 ins. from teadiae edge ; levanKeoT 
rudder, 30 ft. 10 ins. ; gap, $ fti 9 ins, J skid tiaek, 6 6 as. ; 
l«n£th OTcr all, 39 ft. 3 jot. 

Materiab.—'tasAia, spcoce, «Ub oartain dwrt ttmU td aab ; 
foaeOsge, ash ; Zodiac fiaric ' 



Sngint. — 50'h.p. Damcq. 

Jivftiltr. — Cbaaviire ; diameter, 8 ft, j ias. 

Wef^. — MaeUoe and engine, 900 lbs. ; driver, tH, patrol, 
waiei, 300 lt». : tntal flying weigbl, 1,100 lbs. ) loadiiig (all 
weight supported on main planes), a°3 lbs. per aq. ft. 

ifeeJ 0/ /•'iigit.—ii m.p.ii. at 1,200 r.p.m. 

.^^yCMrsL— F^ps,elevaiar,aadi * 

^*ni;—jf 1,006. 



BtptAMx of the Fannan type, characterised by an ex- 
ttemly fiat cunber tO'tbemiB planes and by aide panels 
between llie «KMaie Mrnts. Then aie no paneii in the 
laiL AaoAer iBl«ariifK >4eiaaia deiipkike<te«is. 
It lepiesent s a nmib iai Mm «t wheeb and dds^tat clw 



skis only touch the ground in the event of a very severe 
,«ho<d(, and then only, tbe front part of the s^ids come in 
contact wiA libit imL The ^ids really form pivoted 
on one end of whkh the wheel is mounted and to 
dwodier end of which the nbber aprings aie anchored. 



IItVMB£R MONOPLANE (LOV£LAC£ TTPSI' 




Tiifading Patticidnn of tbc Hiubbcr Hoooftaae (Lowilace type). 



G»Htr*l OMtmjiHU.— Areas— Main plaoea, aio sq. ft. ; 
fixed taU, 16 sq. ft ; elevator, 16 .«]. ft. ; ntddei, 10 sq. ft. 

LtngtMi. — Spaa, 33 ft. s chord, 6 A. 10 ins. ; csmber, 
5I ias., sitnaled aboal a6 iafc tain leadinc edge ; leverage 
3 tmUa, ao ft.) lUd lr•d^ 4 ft. 9 Ins.; oscfall length, 
a6ft. 6 ias. 

^ Jbi(lkt.~\tmAKBe» if ; dihedral, t in ti. 
Mtittrimlt.~OnX steel tabe stnts, ksckory dtassh, . 



elm spars in frame from front end to the splice beUod pHat's 

at, nehind 



seat, behind which sah ^pors are used ; fabric, I 
En/^iH,: 50 h p- llumbei, 4 cylinders. 
/VD^Z/rr.—l lumber : diaaaetcr, 6 ft. It ias. I piidi, 
3 ft. 6 ins. ; matctial, laminated mabopny, spNeSi «aa waiiut. 
We^fit/.— Weights not known. 
Sftti^ fUgU. — Som.p.h. fur Lading lift. 
Snltm tf Cm»«i<.— Warping oi wings, dcvatM, and 1 



MoNOPL.\NEof modified BlMot desgn. The jieculiarity 
in the construction of the frame consists in the use of 
tubular steel struts of oval section. The limber tved is 
hickory, American elm and afh. The machine is mounted 
ontwowheelsinfirontandalcohaaaaim^rigid ^kid sup- 



ported upon three triangular tubular slec-l struts. The con- 
trol, which consists of wmg warping, elevator and rudder, is 
effiKted by a steering wheel, mounted vigan a jointed 
shaft so that the (teering column can be moved sideways 
and to and bo, a* w«U being tamed vifoo. its axis. 



Flight Education in Germany. 

The German (lovernment is prejiaring an exhibition 
of modris of flying machines, which will be opened in one 
of the galleries of the Postal Museum in CciUn durmg 
^ fitft day* of Apd neat Scale modeis <tf the 



Zeppelin, Gross, Parsi'val and Republi'iue dirigibles will 
be found alongside models of the Blcridt, .Aiituinelte, 
Wright, Grade and other aeroplanes, while an exhibit of 
historic interest will be one of the Montgollier balloons 
i^ich were aeid up from Paris during the siege of 1871, 
and fifl ato tte nads of the Fnsiian Anny. 
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TABLE. OF AEROPLANES AT OLYMPIA, 

AND SOME OBSERVATIONS ON THE THEORIES OF FLIGHT 

publish this week a table of the aeroplanes at Oiympia, 
wherein will tte Swnd ttw lettding pkrticolars relating to 
each machine. These details we were conrtcously per- 
mitted to obtain by direct measurement in cases where 
^ dimensions required were not known by the repre- 
sentative in charge, but in many instances the designers 
themselves have supplied the particulars. The data that 
this table contains are particularly interesting at this early 
stage of the industr)', and we have endcavuiired to nialie 
the table as complete as possible in respect to those 
leading din^cnsions that m>y be oontideKd as salient in 
any machine. 

Supporting Area. 

The first column gives the ar>-n <if the main planes, 
which in every case carry the gre.ncr part, it' not the 
whole of the weight. Most machine- nuttadays have a 
tail, which commonly supports itself in the air, and a 
proportionate amount of the outrigger on which it is 
carried. Without knowiny; the e.xact basis of the design, 
however, it is not po.ssible to arrive at values in connec- 
tion with the action of the tail, and in any case 
intensity of its loading is fu less than the value thttr 
obtains in connection with the main planes. The areas 
given are the result of multipl^^ the span by the chord, 
widi allnnrances for irregularities in contour. 

In the second column of the tabic will be found the 
ateaa of the elevaton, while the third column contains 
asnSar p«i%alan tetating to the nidder. 



WHICH MAKE IT INTESESTIMG. 
Span and Chord. 

next series of columns relate to the principle 
linear dimensions. The first of these columns relates to 
the span (j) or width of the machine regarded from m 
front. 'I he chord (j) is the fore and aft di mension of 
the main planes, measured in a straight line between the 
leading edge and the. trailing edge. The fact that this 
dimension is actually measured along the chord of the arc 
formed by the cambered section of the plane is sufficient 
evidence of the appropriatene^ of Uw- term as a descrip- 
tion of that particular dinMBnoOi Ijiit' ft is not without 
interest to remark that it was, comparatively speaking, a 
long time before we had the " happy dioaght " that brought 
this word into use. Up to that lime the dimension had 
always been referred to as the fore and aft dimension of 
the main plane ; a clumsy definition that it was obviously 
essential to smiplify for everyday use. It has been 
sugaesled that the dimension should be called " fore-aft," 
but although the derivation of such a term is obvious, we 
do not see that it has any advantages over the term that 

Aspect Ratio. 
Dividing the span by the chord gives the aspect ratio 
of the pbmes, and the higher the aspect ratio the greater 
should be their lifting efficiency. The reason why aspect 
ratio is important is because the air that spews out 
kteraUy over the side tdgtt of th{B plwes r^reaents iou, 
conaeqaenay the length of iSie side e^ea riuntld be 



TABLE OF ABlCiMJSeS AT OLYMFIA. 
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Angles. 


Screw. 


In Flight. _ 




1= 




' Spin. 
Chord. 

Canibtr. 

Coefr. 

Gap. 

i Sl<id 
Track. 


^° 


Incidence. 

Dihedral. 


u 

E 

a 


' Pitch. 


s6 


' WeighL 
Loading. 


Piioo. iadudiDe 



Avis (Aeroplane S. Co.) 
Avroplane (A. V. Roe A G»).. 

Bl^tiot 

George and Jobliog 

Gregoirc-Gyp (Fiat) 

Handlev Page 

Henry Farman 

Humber, Le Blon type 

Do. Capt. Lovelace type 
Do. Biptaae 

Lane, i-ieater \ (Lane'a B. A., / 
Do. r-<;ea!er 1 Ltd.) t 

Miiai.K , INhillmi-r) 

Kichol&un (Holland & Holland) 

Oniia (Lascellesi 

Petie (Leo KifiauU) 

Siatas Danont (A. Clenent) ... 
Sa. (Mann A Overtoos) 
B& (Aeroplane S. Co.) 



I 



•q- s<i-i«i- 
ft. ft. j ft. f". 
16015 I 9 28 

246 74i' 7 aft 
>93|>8 I ii^ 
3»S J8 'S 30 
34420 8^34 
150 6 6 31 
45027} 17 34 
tS6 11 5 211 
110 16 ;10 33 
B 483,16 lia 40 
M I "9S «8 i 5i 30 
25025 I 7 32 
210 14 4 3; 
227 iS 
160 10 
19536 
loS 12 
12816 
'43 7j 



ins. % in '■>• fi- 
451—4 027 

li 3 6 '.3 36 024 6 

S ;*"3 1 — S o»4 9 

34 .S 3 IS 04 930 o . 

S 634 o6°4o'— 7 0| — 



SJ 32 
5 |38 
7 130 
7 iiS 
6i 18 
5 22 



i 

in >ft. ia 

06 64'3 
03 67 5 
85 84 3 
05 65-5 

o|7 447 44 IS'' , 

66 05-4 2I 3'5 I — 6 020 6 

So 65-4 4A 5'S 6 08 843 

20 104-3 4i 5 2 — 4 524 o 

0:6 104 6 Si * 4 - 4 926 6 

0(6 85-9 3j 4 4 5 06 033 o; 

0i6 64-6 4j 6-1—6 022 o, 

07 104-1 7i 7 7 

05 6 51 3 39 

67 04'7 5 6-0 

06 04 7 3 4'2 

07 04 0 3j 4-2 
06 62 S 3 3-8 



I 



0. 

ft in. ft. in. , lbs. ^ g* E 

266 0 — — ; 6303-9 |35 



|s2-;8 o 

I— '6 7 



.9* l-i9 o 



b.p. 
49olas Anami. 
3 0-375 5501-7 140 te03SCteeo. 

6603-4 14° 48oisAi>aiiL 
10 01-32 8623-6:48 ' ~ 



6 — i6 



6! 3 - 
—8 o 4 9; 



S203 



•4 



t (tMO) (Short Bios. ) .. B : 38} 55 10 
Do. (Hoore-Brabazon) ' B | 450 45j 7S 

Short Wrieht (Short Bros.) ... Bi 515 S4 23 

Soininer(Hon C. S. Kolls) .. B 45645 9 
Spencer StirlinR (Berlict Motors) M 20019 ' ^ 

Star .. — 

Twining (Twining A. Co.) 



liBi*.) 



M I 290 20 120 
B 1 252 25 6 
U 16014 ! 6 
B I 47532 If-'f 

Iftlr a s. Typts 



— 6 022 

— 4 227 , 

— 4 74.32 O: 
-46 

— 4 929 0 

— 3 021 0 

— '3 830 oj 

— 14 3^26 o 



16 11: 3 6 

b\ IIj6 II 3 6 
6i -'6 II, 3 6' -5 

— —7 036 -5 

— 1388 8; 4 61 -51 
o 1— :6 3I 4 6; -71 
9 1366 81 - ! - 

I — 90S 0 3 



-55 450 3 0 35 
•62IOS02-3 55 



6oGra9i. 
S5o'40Grt«iiie-Ci]rp 
375 20-35 Adwiee 
0C050 Oarreoq 



5 — — — ] 48030 Humber 
5 — — 5<^ 750 50 Humber 
— — jSoJiooo 50 Humber 



650 3 '3 30 
9703-9 30 
6053-8 {40 



7 ' 



034 



8003-5 ; — 

o -37; 6003-8 3c 



500 25 N.KC. 
S0060 N.E.C. 
500 35 |. A. P. 



55025 N.E.C. 
450 35 Lascelles 
48 7403 8 W 8003s N.E.C. 



06 63-3 ' »J '3-5 

8|5 46-0 3} S*« I4 4> 631 

86 67-5 4 5"' 6 8 — - 

06 86-15 — — 6 25 S29 

06 S5 0 4 S'O 6 09 o - 

06 ois-d 3 I — S 027 

08 (^s-3 '4 l4*s — ;s 03" 

04 66-1 44 P'3 IS 04 014 

05 64-2 4>( 5-S — 4 029 
55 n 5-5 i-SS2-ft 5 96 6311 



116 62 6 -381 5304-9 140 300 33 Clement 
—6 61 — 1 — j 5}64'» 4S 30030 Aniani 
— 16 730 '45 4053*3 33030 Datheil- 

' ' I I ' QuUncrs 

—7 6| — — 8573-1 145 650 3SGr*tn- 
9 ol — — — 3-3 451500 



- -8 6 — 

1176 610 01-6 I S504-3 40 



0 10 

01 8 

7! . , . . .... 

9 34i« o » 3j -37 toSjs-S (35 

'— *• 31 ■— I — «io»a'3 JS 



'36 639 -58! 9503 3 36 
7 3*6 346 -71. 4So""» ;35 



65040 K. H. 
450 io Siar 
3JO 20 Phii:nix 
6304a E.M.V. 



■ biDlane ; M = monoplane -, T = tiipbuie. 

en AowB tr U BIMi^ VUelk U^, and tk «tiKCibi« S«{|>%r Co. 

m 



short in proportion to the length of the front and rear 

edges ; in other words, the span should be relatively 
lari;e in proporiion to the chord, if., the aspect ratio 
should be large. It is on account of the value of 
aspect ratio that an aeroplane flies broadside on 
instead of end on. It is not known how far high aspect 
rntios mi|iht be used with effect, hut it is certain 
that the highest practical values are reached before theory 
would sugnest the liinit. It is difficult to construct 
machines having very high aspect ratios so that they 



of the cambered plane has been found to be very much 
greater than the lifting efficiency of a perfectly flat 
plane inclined to the line of flight, and the reasoi. that 
it should be so is not difficult to appreciate, although it 
is often misunderstood. One inseparable consideration 
tliat nnist be taken into account in connerlinn with the 
cambered plane is the theory of the dippiiij; front edue. 
All .leroplane does not fly with its leading edi;e tangenti.al 
to the line of flight, as some peo|)lc siippo.se. hut has its 
leading edge dipping down so as to be tangential to a 




shall be sufficiently strong and light for aviation purposes. 
It IS also due to the value of high aspect ratios that the 
fe^lane and the triplane exist a.s typos. It would be just 
Wt easy — in fact, easier — to make a monoplane with as 
luge a surface as any biplane ever biiilt, but it would be 
wdl-nigh impossible to make such a machine with the 
same aspect ratio. When a targe sut£fice is required it is- 
necessary to split it up into two or more sections — that is 
to say, to build a biplane or a triplane. With a tripbme 
it is even easier to obtain a high aspect ratio than with a 
biplane, and it will be observed on reference to mir tnhlr 
thai the Roe rripl.ine has the highest aspect ratio of any 
machine, with the exception of the Short biplane owned 
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WLATIVt WIND 

by Moore-Braba^on, which is a vers much larger machine 
altogether. The least aspect ratio is to t>c found in the 
little monoplane of the Santos-Dumont type. 

^mtUOBmf BOB Xlv ''Mi UPVBSCv 

The fourth column in the table devoted to lengths is 
headed "Camber" (2) and the term h:is been lued to 
define the dimension that in correct terminology shouUl 
be expressed as the "maximum \-ersine of the curvature 
of the fore and aft section of the plane." In other words, 
it is the maximum height above the chord of some point 
upon the lower surface of the plane. The term " versine " 
not being generally m use outside geometry and 
mathematics, wht reas the term camber is an ordinary 
dininnary word, ii is obviously more convenient to use 
camber in this connection. The values of the camber 
on different machines are, as will be observed, rather 
varied. The least is the amount on the Avroplane, 
but since the camber should always We considered in 
relationship to the chord, which is a small dimension on 
this machine, the amount of the camber doet not repre- 
sent such a flat plane in this case as on the Zodiac 
biplane^ wiicre the degree of flatness is quite remarkaUe. 
Tie eambef coefficteats in the next colomn, which show 
tiie camber as a percentage of the cbotd, show the relative 
fattnenof the pwoes at a glance. 

i«e.«WKbend beeaoaft tbe lidiss «ffaaency 
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relative upward wind. This relative upwatd wind aOtUBBjr 
exists as the result of what is known as the "cyclic up- 
current " in the vicinity of the leading edge. If a flat 
plane be dropped face downwards through the air, the 
air will l)e caused to spew out around the edges of the 
plate (3}. As the plate falls, the air in the vicinity of 
tfaiB will flow imnHi^ fiom beneath the plate 

m ibraer to make good the displacement, or tendency 
to create a vacutmi, that occurs in the wake of the plane. 
There is thus a transference of air from beneath the plate 
to the space above the jrfate always going on white the 
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DIPPING 
FRONT EDGE 



plate IS in motion through the air, and it is obvious that this 
cyclic up-current exists whether the plate be falling to 
earth or traversing the air in any other direction. It 
eiMtB ia .the incdiqed mm^i^Km <a>d being.o«;u;Mmetsd 
inA t6e faorismt^ muiioB dftbK^^^ iiMit, etetlusa tL 
relative upwa^ wind in the immediate vicinity of the 
leading edge (4). I^ therefore, it is desired that the 
aeroplane shall receive the air without shock, then it is 
obvious that the aeroplane must fly with a dipping front 
edge (5). In this position the aeroplane meets the 
relative wind tangentially, and as it is driven onward 
through the air its camber converts the upward wind into 
a downward stream in the wake. In efl'ecling this 
reversal of direction the aeroplane has everted a downward 
force that, by Newton's law, e.xerts an equal and ouposite 
upwaid reaction. This is how the aeroplane develops 
its lfti0ClBi|M^^ jSir mywMt^ ilBlJltifa ft^Kti 

The Gap and why it ia l^tiiil 10 the Chord. 

The fifth column in the taUe of lengdis contains 
dimensions relating to the gap of multiplanes (6). The 
gap is the vertical height between one plane and that 
which is immediatiriy above it It will be observed that 
the gap is in most cases approximately equal to the 
clKMd. It is not really known quite bow small a gap 
may be used in a biplane or triplane, but such evidence 
as aall$fj/eiaot to the condusioa tfaat it should be 



.J 



Maxck 



approxinuitely the same dimension as the chord, and this 
it common paxixx M-^ present day. Merely from a 
oonttrae&nal poiat dfView it woald be advantageoo^ 




especially on large machines, to have a small gap, but#the 
gap is too sDull there is a loss of lifting eflScieacy, owing 
to interference between the two plaijes. An aeroplane 
sweeps downwards a stratum of air of unknown dimen- 
sions, but it is supposed that the depth of the stratum, or 
"sweep" as Lanchester has called it, is effectively equal 
to the dimension of the chord (7). The stratum extends 
equally aboTe and below the aeroplane, lor the air follows 




SWEEP = CHORD 

the contour of the upper surfare just the same as it 
follows the contour of the lower surface. If, ihereforo, 
a biplane is made with a gap equal in dimension 10 the 
chord, it may be assumed in the light of p^e^ent know- 
ledge, or shall we say absence of knowledge, that there is 
ao MRQUS Interf^raice nor consequent Ion of efficiency. 
Skid Track. 

The skid track for which dimensions are given in the 
last column but one of those devoted to lengths is an 
important dimension of an essentially jiractical character. 
It corresponds to the track of the wheels on a motor car, 
but with the difference ibalt whereas the motor car is a 
fairly compact machine with a considerable amount of 
natwal stability, the aeroplane is very top-heary at the 
best of times and is always wanting to fall over, even on 
land. Too litUe aueqj^ J|t|% in «iir opinion, been 
paid to this dimensicMi in iteti^ of imitiL 'Ht 
the aerofdane chassis, fan^ oe thft'Oiber han^ dM^ we 
also many examples of flttdhfaet tiiat have « good firm 
tread upon the earth. 

The last dimension given in the column of lengths is 
the overall length of the machine, whirh, taken in con- 
junction with the span, indicates the approximate siw of 
the hangar or shed that is required as a housing. 

.Aogles ot Inddwice and Defiection. 

UBKt aeries of figures rdate to the angles, and 
liMe beeniSOiaeiriiat diflKolt to obtain, nor do we make 
any great claim for their accuracy. The angle of inci- 
dence (8) is the angle that is made by the chord to the 
line of flight, and in modem machines it seems to have a 

e' ve value varying b e t wee n 3 and 10 degrees. !t is 
b bi|th|iea than in gtOBOplanes, owmg to the 



I/Oght) 



relatively large airea of such machines. For our own 
part, we are inclined to x^end a».mese3it-day knowledja 
cm this matter of the an^ ira^ce as being in 
altogether unsatisfactor)- statCi >nd we ahould very mtwh 
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welcome some really reliablt- dau uii ihi; subj. ct From 
what we have said above about the dipping from edge, it 
will be observed that there is no need to have a positive 
angle of incidence at all, in order to get a lifting reaction 
from a cambered aeroplane. On the other hand it 
appears that some positive ands, i* n^jaided at; 
tributing to stability, and tfatte iS reason to suppose tiuit 
such is the case. It is, for instance, very instructive to 
bear in mind that the Wright biplanes fly with their fore 
and aft main spats borisontal (9}, so that the thiie^ 
^^jrecs or so of pontive angle of incidence Is enSeeiy 
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obtained with the trailing portion (if tiUi pUne that 
projects behind the aft main spar. 

We have taken this opportunity of drawing particular 
attention to the subject, because it is likely to come 
in for a very considerable amount of discu.ssion in 
the near future. W'e observe, for instance, in the nnxiel 
scinion, an exhibit, by W. F. Howard, of a munojjlanc 
designed to fly with a negative angle of incidence of Lne 
chord, in connec::inn with which it has been sought to 
demonstrate a certain theory of vortex motion. We do 
not wish to discuss this vortex theory, but we do wish to 
draw attention to the fact that a negative angle of 
incidence to the chord is not necessarily at all the same 
thing as a negative angle of incidence with a fiat plane. 

It seems to us that the effective angle is that 
represented by the angle of deflection (10), that the 
stratum of air is caused to " bend " in order to create 
the lifting reaction whereby the machine is supported 
in flight. It is obvions t!i,n an aeroplane having 
a dipping front edge ai!.] 1 1 m ■■ilal trail (10) would 
have its chord at .1 neg.itne angle in flight. If, as 
the result of actual experiment, it we.e proved that an 
aeroplane were more efhcient when its leading edge were 
dipped down so much more than its normal position that 
its trail became horiiontal, then we should be inclined to 
assume this evidence primarily as an indication of the 
presence of an upward trend in the relative wind having 
a steeper slope than had been sn^xMed. We imagine 
that anyone conducting such expenments would iimne> 
diately increase the lore and aft dimensions of the plane 
in order to again deflect the trailing edge without 
altering the leading edge, because it would seem evident 
that the fiill opportunity for obtaining reaction by deSec- 
tion of the air has not been taken if the aeroplane has a 
horizontal trail. 

A cambered aeroplane arranged with a negative angle 
of chord would presumably have a resultant pressure 
inclined forward of the vertical, which would produce a 



Iwrizontal component of thrust in Ute dixectioii of flight. 
It must be borne in mind, however, that such a &TOurable 
force has to be paid for by engine power, and there is no 
partictilar poin^ so far as we can see^ in utilising the 
diiect tbrost of the propeller for the pwixMe of indiKCtly 




IHU..WIND ^^FORVWkRO UO . 

COMPONtNT 

recreating another forward thrust in the aeroplane. The 
purpose of the propeller thrust is to overcome resistance, 
which is essentially a retarding force and is made up of 
two factors, the aerodynamic resistance that provides the 
yonkil bferconuiig tbn foreie of nod the 

itmit te m i MO » repieiiaited bjr the mnMedBtudUx 
mats, pbaetmd spars. 

■ L*w» of Flight Rwistance. 

It wifjm^it^smmi^ 

recall the uima ftat go?«mdMwndttttxSes. Toctipvtn 
weight supported, the aerodyiumic resistance varies 
invmely as the square of the speed, whfle the head 
tes i s ta nc e directly as the square of the speed. The 
reuon iA^ U6 aerodynamic resistance varies inversely 
as the square of the speed is because the angle of 
inddenoe varies inversely as the square of the speed, and 
because the aerodynamic resistance is proportional to 
the product of the angle and the weight. In other 
words, if the ^>eed of flight be doubled, the aerodynamic 
resistanca friu be lednoed to A quarter of its Conner 
value. 

Now it is most important to bear in mind that tliis law 
applies to aerodynamic resistanci- alnnf, .ind ih.nt it has 
no meaning whatever unless taken in idnjuneiidn with 
the law of direct resistance. This law, as mentioned 
above, states that the head resistance varies directly as 
tb^ square of the speed, consequently the taster the 

Langley, the renowned Amerieaa invectigatar of aero- 
dynamics, seems to bmre wyrtffrt skin friction as 
n^ligible, and to have INi^W flj^er the impression that 
the inverse law relating ttii iMWyi'iiin'c resistance could 
be accepted by itself ; at any late^ his pubbahed state- 
ments certainly impij that ^ hl){ber the speed the less 
the power required. 

Tt is quite easy to understand, however, iha! ;t i :ily 
economical to reduce the aerodynamic resistance to an 
amount that is determined by the relative head resistance, 
because, when two f.nctors obeying absolutely opposite 
laws have to be taken simulianeou-]y into consideration, 
there is one value lor each, and one value only, that 
produces a minimum sum in combination. The great 
problem that confronts the designer of an efficient aero- 
plane is the selecticm of angles, arras and dimensions of 
struts, so that the total resistance of the macUne in fl^t 
ahli&Jie'Ae least possible for the load supported. 

The Dihedral Angle Problem. 

Reverting again to the table, which forms the basis of 
our present remaiiu^ the next colmnn to come under 
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consideration is that representii^ the dihedral iai^ 
made by the wings of many ot the monc^ne*. A 
dihedral angle is an angle made by two smfiMsa that do 
not lie in the same plane. In respect to aeroplanes, it 
might be described as the V-setting of the wings. Its 
purpose is to endow the machine with a certain amount 
of natural farteral ibitnlity, and tlie theory, or, rather, 
dieoiies^ awacirted widt the dihedral angle, formed 
the subject of a most in- 
terestii g correspondence in 
Fi.ii.HT last year. In 
our desenjition of the 
A ri t o i n rite monoplane 
(ri.iniiT, \ ol. 1, [I 66;), 
which W.1S the first of the 
monoplanes to have the 
dihedral angle in a very 
marked dqpnB» :*CaOiq^ taffi^liaiB the theory of natural 
stability assoditted dieeewith hy means e^ simple diagrams. 

These diagrams are again reproduced, and as we have 
seen no cause to change our anginal theory, we will again 
put forward the same explanation. The air pressure on 
an aeroplane is assumed to be nonnai, ie., perpendicular 
to its surface, hence in the accompanying diagrams the 
Hnes, P, represent the air pressures on each wing sepa- 
rately. These pressures are inclined from the vertical, 
but they produce, by the ordinary laws of component 
forces, two vertical components, P', that are sutheient to 
overcome the It.rce of gravity and support the machine in 
Sight. When the machine is canted over, as shown in 
the lower diagram, where the right-hand wing is repre- 
sented in a horizontal position, the full value of 
P acts vertically upwards on the right wing, whereas 
the vertical components, P', of the pressure on the left 
wing is reduced. Tlie values of P, however, are still 
equal to one another on bodt wings. Now, ii the 
nadiiaeiKie^pinoied4gMe«B imijhmf mtf»n», the meie 
bct diatl^ttro vaioes af {"remahi tmdiangrdwoid^ be 
sufficient to keep the machine in equilibrium in any 
position and would therefore prevent a restoration to the 
attitude represented in the first diagram. A fiyi^ 
machine, however, does not proceed along a Jlxed axis in 
space ; it can rise or fall as a whole, and this fact causes 
the lower diagram to represent an unstable condition 
embodying a couple tending to restore the machine to its 
origmal attitude. 

The canting of the ni.i<:hine has not shifted its centre 
of gravity, CO.. which, for convenience, is assumed to be 
situated at the junetinn i>f the wings, and const.-iiuently it 
has not altered the projiortion of the load carried liy e.ich 
wing. It will be observed, therefore, that the upward 
fioice on the right wing is superior to the load it has to 
carry, whoeas the upward forre on the left wing is 
infiemr to its load. The result is obvious ; the right wing 
will lift a little and the left wing (all until the kMda and 
the lifts are again balanced. It is not necessary, nor b 
it probable, that this restoration of equilibrium takes 
place through an axis passing throu|{h libc O^lttC. of 
gravity ; it is quite likely that the centre (if 'j(Mn»%'f^^ 
little through space in the operation. 

In the table we have, for convenience, given the 
amount of the dihednl an^ as a slope of i in " X." It 
will be notioed Aat d»e as a fWtsi<wiih te:ififceBnee in 
the values. 

The Diameter and Pitch of Propellers. 
The ne.\t series of figures in tlie table relate to the 
propeller, or tractor screw, as the case may be. A iraaor 
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scfew is merely a prt^jeHer situated in front of the 
machine so that it puis instead of pushes. Most mono- 
planes have tractor saews, and the pros and cons of the 
anangenient were discussed in onr article on the Olympia 
Show last week. 

The first column of flgtires relating to screws in the 
gives the dumc^eirs of tb^ ^«^iis ptppeUess, and it 

;i-E 
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and it is necessary to have a rcisonable diameter in 
order to get sufficient disc au_-a. The disc area of 
a propeller (13) is the area included in the circle described 
by the tips of the blades as they revolve. This disc area 
represent j^jpronmatdy, the cross section of the slip 
stream ; in onter words, it indicates the mass of air to 
which rearward acceleration is being imparted. If the 
mass is large the velocity necessarily imparted to it in 
order to obtain the thrust iequir«d tie small, whereas 
if the disc ana or dumeter of lint pnpdier is small the 





win ht dbiVln^^jtt Ott^ deal of variation 

in these dSmfduions. 'fie IMXI otHumn gives the pitch, 
but it has not always been possible to obtain this value, 
owing to the fact that it cannot be readily measured. 
The pitcher given in this column are those represented 
the angle of the blade. If, for instance, the pitch is 
given as 3 ft., It means that the machine would advance 
3 ft through the air per revolution of the propeller (12), 
if the propeller blade were mounted in snlid guides, so 
that there was no possibility of sli|i. The air i^ not s jiiil 
in this way, however ; it is, in fact, only capable uf 
offering an abutment for the thrust of a propeller by 
virtue of being accelerated backwards in the form of a 
rf.Trw,irdIv moving stream. This stream is railed the 
"slip," and it represents a ptrcentage (in the order of 
30 per cent.) of the pitch, so that the machme does not 
advance through the air by the full amount of the angular 
pilch per re\i)lntiori of the propelltT. 

The Value of the Pitch Coefficient. 

The third coiumn of figures rcl.itmj; to the screws in 
OW table gives values of the pitch coefficients, which 
•ni (gjbtWMied by dividing the pitch by the diameter. In 
moat CBMS it will be observed that the pitch is in the 
order of one-half the diameter, but that in one or two cases 
the pitch is liieater than the diameter ; in other words, 
the pitch coefficient exceeds unity. The pitch coefiicient 
is a very important factor in the effirien''y of a propeller, 
and marine experience has tauijht designers of propellers 
for that purpose thai a pitch coefficient in the or ler 
of unity should be obtained even with high-speed pro- 
pellers (See Flight, Vol. I, page 35c). Now it is 
possible in any propeller to have a pit h coetficieiu of 
unity if it is desired, but if those propt Hers that have a 
pitch coefficient l> ss than unity in oui table, wcn- iill-jred 
to have a pili h coefficient of unity, then they wiiuld either 
have to run at a slower rate of revolution speed or be 
made smaller in diameter. Those propellers that have a 
high pitch coefiicient in our table are all indirectly driven 
bom the engine through gear reduction mechanism. 

The natural high speed of a petrol engine does no^ 
atewendy, at the mooiMA siemiit ^ the uk ^.^JW 
poller ot wasomfUn manieiBr 1 



velocity imparted to the slip stream will be high. 
Now, whereas the power lost in the slip is only directly 
proportional to the mass of air in motion, it varies as the 
square of the velocity with which that mass is moving, 
.consequently it is desirable to keep the velocity low by 
tising a large diameter. The best proportion between 
mass and velocity is given, in the light of marine prac- 
tice, when the pitch coefficient is unity, but in aeroplane 
construction the use of a direct driven propeller on a 
modern hijjh speed engine would cause the propeller 
diameter to be unreasonably small with such a co- 
efficient, consequently designers have sacrificed tiic 
coefficient rather than the diameter. On monoplanes 
with tractor screws there is a very good reason for 1I11.S, 
too, rjwing to the large amount of obstruction caused by 
the body of the machine. If the screw were mtieb 
smaller in diameter than it is, practically its whole area 
would be screened hi some cases. 

Tlie pitch coefficient of a propeller is a factor that 
indicates the limiting brake angle. If the pitt^ 
coefficient of a propeller is unity, for instance, fitAn 
the boss of the pro|jeller will advance axially an amount 
equal to the diameter of the propeller while the tip of 
the blade moves through a path equal in length to the 
circumlerence. The ratio of these two iiioveineiits is one 
to or approximately one to three, which ratio represents 
the tangent of iS . This, therefore, would repre.senl the 
angle made by the tip of the filacic to the plane of 
levulution. 

Weight, Loading and Speed. 
The final series of figures contained in our table relate 
to weight, loading and speed. The weight piven is the 
weight ol ;hr machine in flight and includes every case 
an arbitrary allowance of 200 lbs. for ilie pilot and Fuel. 
Dividing liie swiglllt iff the area of the {laiWIb 
we have obtMlwd the figures given in &i» cblamft 
of loading. These figures represent the intensity of 
air pressure in lbs. per sq. ft. that most be obtained 
(tttpn the main planes in order to maintain horizontal 
It has been assumed that the whole ot the 
load is carried on the main planer neept in the eaae 
of the Roe tnptan^ where tbetafl is definitely oonttmeted 
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to be a load carrjnng surface. It is not strictly accurate 
to omit the supporting effect of the tail in other nuchines, 
but it is difficult to give proper ploe to M* fiwtn^ Mi4 
for convenience it has bean 'bm^ed altc«etber. Uwill 
bp observed that the loading values of most of the 
nia^hines toe above 3 lbs. per sq. ft., and go as 
lligh as nearly 5 lbs on the little Santos Dumont 
monoplane. On the Roe triplane the loading is small, 
traring to the large surface that is easily nvaibblc with a 
tit^aiie and to the lightness of construction m this 
^irticnlar madunc^ In the Twining biplane the low 
Im^X value is dne to the small weight of the ni«afiife, 

«0 ® ® ® 

MR. A. RAWLINSON TRIES HIS HENRY FARMAN. 



which in turn is partly caused by the use of a light rotary 
engine and by the complete absence of a tail. In the 
Santos Domont type of monopiaiie the loading value ia 
high because ct toe small area. A high kading value 

imiilic"; that it will he necessary to fly very fast, or at a 
vt:ry sti c[) angle of incidence; but the figures that wie 
have been able to obtain relating to the speed in flight 
are unfortunately of such a character as to make it 
impossible to deduce any interesting or important conclu- 
sions by way of comparison Much the same remarks 
also apply to the engine power required for flight, on 
mtSt^iiispiistfOstif omk to inake any obttrvatioDi. 



On Wednesday of last week, a number of people 
journeyed down to the Hsndley Page flying ground at 
Barking to see Mr. A. Rawlinson carry out some trial 
flights on the Henry Farman biplane on which he 
recently made some lengthy flights at Chalons Camp. 
Uirfbitiinatdy, however, as the madiine was travelling 
across' the ground, a wire stay broke, and fouling the 
propeller, smashed it, necessitating the postponement of 
the trial until a newpiopeller could be obtained. The 
5o-h.p>. Danacq motor fitted to the aeroplane has four 
horizontal opposed cyUndeis, and during the preliminary 
tests it gave every satisfaction, so that but for the mishap 
with the wire stay, trifling in itself, there was every 
prospect of successful flights being made. 

An interesting match is being arranged between 
Mr. A. Rawlinson and his Henr^- Farman machine and 
Mr. J. T. C. Moore-Brabazon on his Short machine, 
with which he recently won the Dat/y Mail ^1,000 
prize. It is suggested that they should have a ra 
starting from a given point together and flying across 
wastry te. bran^ mSes^ die first man to be the winnec 
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" Flight" Coprrisht. 
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Model Awards at Oiympia. 

Ma. Cecil Streeter, general manager of New 
Thiiws, Ltd., writes us that idt. M. Jones, whose model 
(exhrait No. 56) seemed a broiue medal, the highest 



award in the section for toy aeroplanes, which were flown 
in the presence of the judges in the annexe at Olympia 
last week, is solely in their Company's employment. Mr. 
Jones designs and OMiBaa ^WK. flMiMi NtBiy Cor Nev 
Things, Ltd. 
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Rules of the Air. 

At last the Committee of the Aero Club of I ranci , 
which has been cunsidenni^ tlie question of rules of the 
air, have drawn up a report which has been submitted to 
the French Minister of fnllfie Wiorks. The chief rules 
provide that aerial traffic liian Ice^ to a height of not 

Im than e% -jn«Criy lii^i: ^ hn'I.Iin-;:^ ; 



al! pasiing hy fiycrs io be done lo the nui^i . at iriplahei 
at all times jiiving way to airships ; towns not to be 
passed over except hy special permission ; all aviators 
to be examined and licensed, and their machines to bear 
number plates ; all fjiiildings over 150 ft. to show lights 
at every 50 it. ; names of villages to be pamted on roofs 
of qulwmy stations. 




>TOY AAUaONISTS 



• Sft^ Ef'fo Of Txt siRENoous vyt 

TM«'S TMt PROP€UXR. , IT CSRIVCS 

^ivttn «MSM tou puu. TH14 
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Aviation News of the Week. 



Flying at Eastclturck. 

Mr. p. Grace flew iiom Eastdiurdt to Jjtfidemtk 
on Sunday bst on Us l^oism i iwlMi i r and at times 
reached a of too feet Unfortunatdty, on aniving 
at Leysdown dK motn stoi^ed and Ae madune was 
cl^htty smashed ia hs too sudden descent On Monday, 
Mr. Grace was out on his Short- Wright machine and 
flew for 3i minutes. The Short-Wright and Sommer 
machines belonging to the Hon. C. S. Rolls which were 
on yiew at Olympia arrived at Eastcbnicb on Monday 
flwmmg. 

Mr. HaMane oo Flight 

Speaking at the aaBMl meeting of the Biitidi Seienoe 
Guild at the Mansion Hooae last week, Mr. Haldanc 
said that we had been behind in the science of navigating 
ships through the air. But a start had been made which, 
he ttioi^ht, was full of promise. There w-is at Teddington, 
as part of the National Physical Laboratory, an organisa- 
tion containing architects who had put us, in pomt ol 
science, at all events, at least abreast of every other 
nation. It was quite true the ships were not yet built, or 
very few of them, but they were on their way. Sonic 
already existed, and more would exist very shortly. But 
the point was the organisation had been perfected and 
brought up to the highest paint nUoh oqwrienoe and 
knowledge could teach. 

AcCF. PilotC'Aviateurs. 

.^T their last meeting the Aero Club of Fiance 
granted a large number of pilote-aviateur certificates, 
including those to Mr. Moore-Brabazon, Lieut. Calderara, 
Lieut. Cammerman, Madame de la Roche, Reimsdyck, 
Morelle, Van den Born, Le Blon, Rene Gasoier, 
Christiaens, Don^, Jfoles Tyck, Sandi^ and Maurice 
Heriister. 

Pilote-aeronaute certificates have been gnitted MM. 
Delmas and Leon de Bronck^re. 

Boat Builders and Aeroplanes. 

In view of the recent tendency in motor boat design 
towards the hydroplane it is hardly surprising that some 
builders are turning their thoughts to flying machines. 
The Tellier works in France, which have turned out some 
of the speediest motor boats, are responsible for the 
monoplane teen in llie aocon^anying ph o t o gr a p hs, and 



it is bebg tested by tl Dubonnet, who is funooa as a 
beUnaman of racing motor boats. The Tdlier monoplane 
has a span of tt metres, and the'lengtfa is the same 
dimennon, whiletfaeliftiiq;smfitoe is 34 sq. metres. The 




The Panbird motor (ttted to the Tctllcr monopUac It 
will be noticed that the eogloe Is carried 00 a wooden 
(rameworit, wUch has all its cdgfs cardally foondsd off. 

Fanbaid motor ddwea a TtOier tw»Madod peopder and 
gifva tteaaciine a speed of 70 Uioatt. an Mnr. 

Dubonnet a PilotC'Aviateur. 

At Its first trial the Tellier monoplane has proved 
ilaelf an entire wr r ^'f' Oo the i6lfa inat Dubonnet flew 




View from the rear of a mooopUne which has been boUl by the Tellier Co., the famous butldert of French 
raciog boats. The araag^utt ol the oU and rudder presents aom* novel fcatnm. It Is bciaa tcsKd by 

' welt-known name la nowr boatinK eliclm. .■ 
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A tlin of ii» eewM *ff»utA 



for 40 minutes at Draveil and on the following day for a 
quarter of an hour, while on SatiDnjtjggr 1*9 be,tiioce^cd 
in making the necessary quaU^ng ffijibtt-'for ^/AxM,¥. 
certificate as pilote-aviateur. 

Rougier at Monte Carlo. 

I'oK his seventh flight at Monte (_;atlo, un the 
17th insl., Kougier took his usual c<iursi. to Cap Martin 
across the sea, and then turning flew at a height of 
ioo metres towards Nice for some distance, poing over 
the rocks at Monaco to Eie, and then returned after a 
trip of a quarter of an hour. The next day he arranged 
to By to Nice aod Iwt altbfflK^ nnwle « ipoi 
■tet be ttMoA teiai»ft^*tmi|||^aiid<thM«feiei«^ 
to his shed For tm Jt£nM» telisBg in Oe idr witteHtt 
being able to aaSee wnf adMnee i^iSnst the wind. 

HigBOt at Rheims. 

Havin(. taken his Voisin to the plains of Bethany, 
M. Mignot has made some successful flights, and on the 
8th inst. he flew for 30 mins., mostly at a height of 
15 metres. 

Fljring at a height of about jo metres, Mignot on the 
1 6th inst. kept on until he was obliged to come down by 
the gathering darkness, by which time he had covered 
about ao Idioms. 

Soouner Getting Busy. 

M, SOMMER appears to be gathering quite an exten- 
sive school of pupils round him at Mou^on, and they seem 
to find ihc handling of this machine [jarticularly easy. 
On the 14th inst., he gave a lesson to Bouvier, who 
afterwards flew for 5 kilometres. He gradually progressed, 
and on the 17th was flying for 20 minutes, must of which 
was across ajuntry. V'erstraeten, another [>upil of 
Sommer, has been flying each day. On the i;th M. 



Sommer gave a fiist ieison to Legagneux, who has been 
engaged to fly a Sommer bqdane fitted whb a dtnotne 
engine, purchased by M. Gremont. 

Four Pilots in Eight Days. 

A': an insirurtor, Van den Born would appear to 
t.ikc the palm, fir he has added to the honours he has 
already won by succeeding m trawling four of his pupils 
10 pass the tests for the .Ve.C.F. pilot's certificate in eight 
days. The four are Jules de Lavine, Count Malynski, 
who has also been taking lessons on a Wngbt machine, 
Nicolas Kinet, and Jules Christiaens. 



at Johannistfa al. 
In addition to Keidel, who made some flights with 
passengers on his Wright machine on the i8th inst., 
Brunnhuber succeeded in making a trip of a kiloms. on 
his .Vntainette numoplanf. Of Keidel's trials, the belt 
was one of 7^ kiloms. in 7 minutes. 

Grade at Leipzis. 

App.arently the aerodrome at Leipzig, where Herr 
Grade was giving some exhibition flights on Sunday last, 
is not alt ttut it might be. After a couple of trials lasting 
three or four minutes each. Grade started on a cross- 
covatiy tap, bat for some unexplained reason suddenly 
came dmna in a forest of fir trees. Natuialljr the 
monqdane was badly todten, but Herr Grade himsdf 
was tuhurt. 

Molon at Havre. 

.•\r Havre, on the 16th inst., a large crowd turned 
out to see Molon fly, and they were not disappointed ; 
for, in spite of the fact that a violent wind was blowing, 
he flew on his Bleriot for t hour 4 mins. On the 
previous day he was flying for 35 mins. 




^^KgaatamOUTH nJLV AmTtm II8BJ1N&— view or th^ aeM&amB taalclaf 4ewa Ae 



243 



Mazch 36, 191a. 



CORRESPONDCNCE.. 



r aMnf ^ rt* writir (mT awcwMrfiy >r fmUitttiMi) MOST aff ant 1 

or contaimng ^turus. 



Correspondents asking questions relating to articles which 
they have read in FLIGHT, would much CatiliUte our 
work of reference by giving- the mnnbcr of the letter. 

MoTB. — Oivint lo the great mass 0/ vttbuMt and imurtstim^ cam- 
tfentUnci which ■xt n.ci-ji, imm m U m U p Minti m it imfuiiiU, 
h)U tiuh Utur -.vU: apfc^ pncHiaOf i» Uf m tmt ami t tit 
tarUtu futUU mtmnn. 

STARTING AEROPLAMES BY MEANS OF 
ROCKETS. 

[417] The necessity of some means of mising aeroplanes qoickly 
ntMS the ground when, owing to engine trouble, they have been 
obligMl to dcbcend uii (jruuiid not miuUe to tae bom andn their 
engini:-p^tw<;r alone, tias rcmindod Me-of sted expvinMats 1 Bade 
more than iwt-ny years afjo. 

I was cxiK-rjinrtiiii.}; wiih a steam model aeroplane weighing 
about 30 ll)s., and the ditiicully was to start it with sutlicient velocity 
on a short plank surface. 1 had been experimenting with some 
rocket-pcopcjled torpedoes, and thought I would apply the same 
system to the aeroplane. The starting was very succes^l ; I wish 
I could say the umc of the mhaeqaent flight. 

I nro[ios<- that a thin steel case, with 'uiiablc nozAe, should be 
hxea to lower side of main liane. The frame should be so sup- 
ported on iu wheels that it is inclined upwards, thus fas«ia| a 
greater angle of plane, so that it maj rise qtuckiy, besides geltiaf a 
certain amomit of liftisi^ posrct itam the todcet, owtnf to to 
indiaed poaitiaa. Theonfa of the noerie AooM be pnnaiili BBed 
to give a saitaUe recoil, and ooaM he nmng open to introdnce the 
ehirge. Three or four charges could be carrieii. 

The mode of operating would be to drive an ironshi'd stake into 
the ground with a light line attached to it, and a slip trigger on the 
plane. After starting the engine, and when the screw was giving 
Its maximum thrust, fire the rudtet and slip the line. I believe the 
machinr wmild Irav the gronnd in 20 or jo fl. It would only be 
necessary for ihi rn.:kei to bum 8 or 10 secoods, Perhaiis Mr. 
Hudson Ma\iin's muiorite would be a suitable fuel. If the descent 
was made on pluughed ground it would be easy tu kick and trample 
down the furrows in [root of the wheels for a short distance. In 
standing com, when ripe, there might be danger of setting fire to it. 
I doo*i know what the cost of each charge would he, hot I think 
not more than ten shilUogs. I expec{ the 6nt experiments would 
be rather exciting, but r^need cfaaiget oouid be used. Asofmaj, I 
think thr idea is worth cxpoimeiiting with bjr a man who hu jgA a 
machine and can fly it. 

Oxford. T. J. BamsTT. 

A NEW MODEL AND A CHALLENGE. 
[4x8] We have recently designed and completed a model which 
we believe is, in respect to itabiliiy, and cerlainiy of dircctioaal 
eaotmi. nperioi to anr odMr aMOd yet mad^ aad b order 10 
denumatrate the qualtties of this machine we shonid like to 
challenge, through the columns of your invaluable paper, any model 
maker to a contest which should adt.-<]uatcly test these qualities. 
\Vc l>elieve that a test of this nature could be best attained hf a 
round of " Flight Golf," on a coaoe ranmfaly bcbt l,«idim, to he 
fixed on by mutual arrangemeist or by some IndepeiideDt pefmu 
say, the Editor of Fucbt. 

Should any model maker be willing to take up this challenge, hut 
object to the proposed form of the contest, we are willing to consider 
other methiids of tenting these qualities, aiKi, failing agreement, to 
accept any form of contest which shall be decided on by the Editor 
of Flioht as a reasonable test of the qnlities which we claim for 



TUs challenge is ianed far ehnic or spring propelled mndds of 
not Blore thiw 4 sq. ft. of lilting snt&ce, although we propose to 
enter oarschre* a mschfaie of only I so. ft. 

W. H. Sayaas. 
Mitcfaam. W. Rowlams DIM. 
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.ADVERTISERS' STATEMENTS. 

ui|iTis<-d at Messrs. Boon taking exception to 



my aiivcrtisemcui!. in Ftlcirr, March lath ; evidently the boot 
pmchffc It may ittfeteat Mesia. Bonn lo know that I have proof 
that they got their cue fitom me for at least one of the three model 
fittings claim*?'! in their letter of Mnrrh 19th. Their el.iim rn he 
the first makers of these titling* i* rather -.weeping. I made them 
years before the luune of lionn was beard of in the aeronautical 
world. 

Wu-UAM CoaotaitB. 



THE DIHEDRAL itflGLE. 
[420] When an aeroplarw is lilted sideways tin resultant force, K, 
produced by the planes is no longer vertical, but iu direction fiinas 
an angle with the vertical equal to that thnugh which the maehine 
has moved. This inclined resultant, K', can be reprcMnted by Its 
vertical component, V, and the hoiiioDtal, H. We see, then, that 
the vertical, or actual suslainini; force, has been reduced, and if the 
eiiginal, K, was required to maintain an horizontal flight it follows 
that the machine must begin to drop. At the same time, how. 
ever, a lateral motiim mast take (dace, due to tile hnriixwlal 
force, H. Now V increases and H de- 
creases (* sfai. I decreases, ontil t is 
Mite=0, when aln HsO and V = R. 
"ffai rararn that the wiule machine swings 
Ifte a r*"*"'— " round tooie point, P, 
«bMC dlitiniT ftmn the centre of the 
pbtnes bears some definite relation to their 
SQStatning forrr. This holds good for 
planes of any shape : hut it will be seen 
tliat when set at an angle their resistance 
to this motion will be far less than that of 
fiat planes, as the former lie more nearly 
in line with tiie circumference of a cirde. 
In bet. it an be poidble to calculate 
the eaiTecl radias, and then obuia the 
best lateral staMlity by actually making 
the planes part of the circumference of a 
circle with that radius If this could be 
done, only the extreme edge of the 
plane would be presented to the air, as 
offerii^ resistance lo tlie self-rigiuing movement of the iM Wi Wiir , 
Your eorrcipoadent G. E. Page, in your issue of Feb. <th, Aowa 
by hit own diagram that he is explaining, not the eneet of tike 
dihedral angle, but the c6hct of placing the weight below the mean 
of the sustaining surfaces. This can, of course, be done with planes 
of any shape, Iwt is no men necessary with a dihedral aqgle than 
in any other cue. . 
Preicot. J. T. Manw. 




ANEMOMETER. 
[431] With youi kind permistioo there jire one or t« 
tisas and teanrks I would make with rderence to the daiBte 1 
of anemometer, de«:rihed by Mr. Norman I. Bowater ra the iane 

nf your \*ahial>Ie paper dated November 27th, 1009. 

li IS not <)uire clear, I think, what purpose is served hy the square 
piece of wood fitted to the bent end of the tube ; but being <lescril>ed 
as a shield, it is apparaicly intended 10 prevent the current of air 
blowing down the straight end of the tube and exerting a back 
pressure on the liquid in the tube, which wouW, of course, render 
the rea.iinus iii.iccaraic. In the poolion shown, however, imme- 
diately behind tlic mouth of the tube, would it not lie likely lu set 
up eddying currents of air within the tube, and 50 render the read- 
itigs inaccurate in that way ? .\nd would it not rather be desirable 
to reduce the area of the surface presented lo the wind to a mini- 
mnm in order to avoid the possibility of such interference ? This 
might ea.'niy be done, I think, by filling to the mouth of the tube a 
mctnl or wooden ferrule of the shuiK; shown in the attached ^kerph. 
The square wooden shield mii;ht It: -ecurcd dircrlly t" ih.- siraight 
end of the tube, if necessary. Is it really necessary, however, tluu 
tUseadof thetabesheoldbevaitleat? Hiifat it aotbe an adtma. 
iage.toeMatedienie of a dd«U alloBMhsr, fcgr faeadiaK Ae tedt 




end of the tube similarly to the front end, in such a manner that the 

two ends lie in the same line with each other, but turned in opposite 
directi )n* .' 

1 would alsT suggest, as a prtsilile improvement, that the U- 
shapcd tube should be set up on a spindle, turning between centres, 
antl fitted with a liirecting-vane, in order to ensure that the centre- 
line of the tafae lies truly in the direeti'in <if the wind when the 
readiac 11 beiOf dlken. 

It wonid iMt be interesting to know what means Mr. Bowater 
ias adopted far tAtas ateii neceaiBt% aoenata reidiagi. 

A. -C H. 
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WRIGHT MOTiEtS (279). 
£433] I would recommend 2'8 in. propellers Tor model described 
19 G. Alchiiu (279). The GofduBne Co. supply Hat strip rubber just 
0««c 4 in. wide at iM pK.ord ; they have also got small cut gear- 
iriwda A in. tliidc m w^mg,tfmmi rubber motan, gear ratio 3 to 
I, pHee each. " H. WuuAHaoj!. 

SUSPENSION FOR MODELS. 
£423] I herewith enclose sketch of cheap and effective meth jtl 




of -springing wheels Cor model aeroplaae!>, which I have found quite 
satiifacioiy. Trusting llus will interest jroui readers. 

J. DfrrcimaLD. 



MODEL DESIGN& 
Could you or any of your reada»i^'dilM^ FUOHT— ' 
with plant of n model aeroplane ? 
I to be soaU, cheap, and easy of oonstruction, and to 
as it flies I don't mind in the least it not being a " perfect " 



] want it 
iMBas 

Great Midbaran^ Street, W. 



Nmu SicDKoas. 



AN INDIAN BIPLANE. 

£4353 We have yours giving us names of motor engines, for 
which we are much obliged, and in return we are posting yuu 
idiotogTaph of what we believe is the first aeroplane in India, which 
has been constructed hy one of our customers, a Mr. C. D'j\ngeli|, 
of Madras. The machine has been built by our friend entirely from- 
his own designs, and wc understand that although up 10 the present 
he has liccn exptTimentinp with a small horst' iKtwtr engine, the 
results given by this are so sutislactory that with a higher horse- 
ver he anticipates being able to nuke long and consecutive 

E. A!CD A. Livrrtrs akd Co. 



SILVVR SPiiDCS. 

[426] Knowing that you are always willing to assist your fctiits 
when in difficulties and believing the matter about which I write to 
be one of general interest, I would be very i^lad of a liitleadvies 
and as-siatance. I wish to procure a <manli!y of l>es: Oregon OT 
silver spruce, such as is used Liy the British anil American builderl ' 
I 'f aeroplanes. The Clarke glider is, I believe, built of this wood, 
and Messrs. Short Biothers use it largely. Can you advise one how 
to obtain sutiicient to build a glider. I ordered some 6rsi quality 
spruce from a timber merchant and the enclosed is a sample of the 
stuff I received. Would you be good ttu.u^h 1.. say if this / . spruce. 
It appears to be ordinal}' white deal and 1 am dubious as to the 
advisability of ajag it far my i B I ch i n e. Thankiny you in .intid- 
patifm. 

Hanwell. Walter Biro. 

[We placed the specimen referred to in the above letter before a 
well-known constructor, who replies as follows ; — 

" It is apparently an ordinary piece of >pmce. This is by no 
means the same material (although of the same kind) as the silver 
spruce, of which I use a great deal in all my machines. (1 think I 
was ahK>iit the first person in England to use it at all three and a half 
years ago. ) W hile spruce is one of the commonest of wotxls, and 
is very stiff, but it is hird to obtain clean in long lengths, and j|- 
very liable to warp and go crooked. The best is the Quebec spruei. 
Silver or silk spruce, on the other hand, can be obtained in planki 
30 ft long without a mark or flaw in them, and beautifiilty straight ; 
it is of a slightly pink colour, and when planed has a eryalaUine 
silliv appearance : it is also considerably harder to work with the 
piaiie, evc It comes from Canada (nearly alt stnright-grained 
titntier comes from the American continent, where the climatic 
conditions are more re^ar than on our side). Being considerably 
mure expensive, it is not used much except for special work. 
Messrs. Voisin Fibres have sent over to Enghwd for a eontidenble 
amount of tU* wood ; thn abo had sane of the abiding iar A<dr 
stmts done at my works.*' 

HP. OF MODEL PETROL ENGINES. 
[427} I beg to draw attention to what I think must be mis- 
leading ratings of the h.p. of model petrol engines listed by various 
firms. The engines made at my works — the Hammersmith Model 
Woiks— crf'l-b.p., have ij in. by ll in. stroke and the f-h.p, ti in. 
by in. stroke at 2,cx» r.p.m. Other firms nf which we have 
lists have ij in. by in. stroke, giving J-h.p., and the i-kp. an 
I in. by 1 in. stroke, the slated power at i,Soo r.p*in. Now a 
simple formula for rating of engine tup. is : — 

Bofe« X stroke x Mo. ol Cylinders x R.P.M. 

I2,(X» = 
One will see that the above enpne dimensions are quite wrong as 
regards power staled. 1 --h.;! h-, [leased m hear trom readers who 
have above engines or of similar dimensions whether they have 
derirad fiiil pofwer tnos their eagiBcs or any power at all. 
Ha aim n m M ith . S. WsitAMAfi. 




MONOPLANES K MULTIPLANES. 
[428] In a recent issue appeared an article 
entitled Monoplane v. Multiplane, by Mr. A. V. 
Koc, and aa one who has watched bis experi- 
ments, 1 sbiwld fike to mite in nppoa at Ms 
machine. 

I think it is more efficient than any of his 
foreign rivals, having proved its capability of 
carry ing a iwd^ of 50 lbs. jpg^ horse - power, 

(Miwer. 

Mr. Koe has flown with an engine of less borse- 
[Kiwer than anyone else, either a, home or abroad, 
and in this also he deserves credit for working in an 
original lield. 

I have been several times to France lately, and 
have seen all the leadlK types, yet eve^ niit 
makes me more enthusiasUO I& fittUre Of this 
Uritish -built triplane. 

Trusting that you will Snd rooa foi tbSt mpfK- 
ciation of British enterprise. 

C R. L. KsNWoaiRV. 

[It will be interesting to watdi Mr. Koe's pneress 
with his new machlnea, that are to have 40%.p, 
engines in order to be smiieBflj fOUtM to caoy 
poasengens. — Ed.] 



TIic Aaceat of dx Aviator. 

In iIk air one minute — ** Anotbcf foolish inventor.'' 
In the air three minotes—" Hasn't he killed himself yet 
In tilt uir live tninules — **AU the IiMtls ain't deaj yet."' 
In the air thirty tninutei — **Mr. Ayritler, the well-known aviator." 
In iht a r r.e i ur — ^" OuT distinguished fellow-countryinan ' 
In ih; .-r t oi). Ii uir and a qnarter — The wizattd of the air. " 
In the air <uic h'>ur and • wUf— "The Uepaa of UoDour could 
have been L>e.«towe(l i>ii ao ironhMr ■nB." — Z inwtw CJilnado. 

A Wright Glider. 

Wt have seyeral times pointed out that it is very 
helpful for those who are taVing up flying tu have lomr 
experience first with a glider, and in this cnnn(?ctk)n it Is 
interesting to note that thf Hon. C S. Rolls has decided 
to dispose of the Wright man-Ufting glider on which he 
did a considerable part of his apprenticeship in flight. 
It is practically a miniature Wright mat hlive without 
engine. It is complete, with a set of starting-rails, lock- 
up shed, and the gliding rights of a hill, and anyone 
interested can get particulars from Mr. Rolls, at South 
Lodge, Rutland Gate, S.W. 

® ® ® ® 
NEW COMPANY KEaiSTBRED. 
MOMptUW Hanriot Co., Ltd.. 3. East India Avenue, E.C. 
— Capital ;^4,ooo, in £1 shares. .Manufacturers of monoplanes, 
hiplanes, and other kinds of aeroplane?, licc. Acquijing the 
biffiiness of Rent Hanriot, of Rheims, France, manoiitctarere of the 
Huxiot type of monoplane. Fint tfirectofs, Comte GtdDaame de 
NoBc. L. Duncan-Waenec, R. Hanriot, and A. Manquat. 

^ 

PUBLICATIONS RECEIVED. 
T»t Atr^f^am FftftUe. London : PercinI Marshall and Cbb 
Price, ir. niet. 



•■ A- ir' Monof^aiu. The SewUi Aarop Utte Sjradieitc, 1C6, 

■ •iccadilly, W. 

AuiaUm Atatimrits. Brown BnthMi Ltd., Gtsat EsMcm 
Stmt. S.C, aikd 1$, Newima Stttet, W. 




Vw aai au A In the main hall at the Flight E ahlbM oo at 
OiwpU was the Continental balloon, which formed put 
e( lim ezhiUt of the Continental Tyre Co. Aisofe if* 
^ gt«« a fbetograpb of the CompaaT** stand. 
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DIAKY OF PORTHCOMINQ EVENTS. 



BritUh Eventt. 



JWril-i? Ba<ini«aoillk fHitt I Aaa- 4-tl 



nUa IbaiiBa. fltaoa MS 



IQIO. 

April r-io 
April 3-10 
April 10-25 
May 10-16 
May 1 4-33 
May ao-yo 

Tunc s-15 
Jui>e iS-a* 



Biarriu. 
Can DCS. 

Nice. 
Berlin. 
Lyons. 
Verona.. 
Vichy. 
Hudapest. 
bt. Petersburg 



B t6-Jtity to Rheims. 



Bveats. 

Jdy 14-44 RbeiBU to BruiMli|CM» 

ooannr event, 
«4-Abc. 10 BalKium. 
A.\xg. as-Sept. 4 TtauivilW- 
Sept. 6-18 Bordaaox. 
Sept. «4-Oct. 3 Milan. 
Oct. Amrrica. Gordon-B«nn«» 

Balloon Race 
0et<i^M0V. 3 Aiiiciii:a- C>onSoik> 

Bennett Aeniplane RtOt. 



4,603. 
4*£"* 



ATO— at tcai ^^^'"^ PubllBhad. 

H. A. SAHontlk Aeroplan*. 
C. VaK MoOtSJCL. Flj-inK machineib 
C H. A. Vhitt. Flying machinn. 
L. BiAnOT. Cooliof ofMrnl nuMr. 



Bft€K NOignao or "^fueHT.-* 

SKvntAL (Mdc anabaai ape noir voy veme, and hsTe 
been fsiaed m piicfi wMkiai 9 ■" 

1909. /. J. 

No. 2, Jan. 9, etn/mming Table of Propellers 
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" How Man Fly" i o 

Aeronaatical Biblia(|ta|ili)r. 
WrUit Bna.' Eleratsr FsttBta. 
Flying Ground at Fambridge t 
Illustrated Glossar>'. 
Human Side of Fh iof; ... 1 o 
Aeni Clnbfirouncl it Shellbfach. 
Military Aeronautics. 
SoBvenrr Supplement ... Z 6 

Engines at Olympia 10 

Prise List .. ... „ 3 « 
Models at Olympia. 

Bleriot Flyer 20 

(Fall page drawing.) 

Other back numliers, post free, i^d. each (including 
descriptions and sole ilniwings of the Voisin, Curtiss, 
Cody and Farman biplanei^ the Santos Diimont, 
Antoinette, and Gode infllM)|jMlf, ud Of E Mimt 
Wright glider. 

BtiCDiKG Covers for Vol. I, price 2s. 41/., post free. 

TiTLK Page and Index for Vol. I, 2J, [«>':i free. 

Readers' own copies bound, price us. i« t juti'. in- 
cluding cover, title page, and index, postage t- xtra). 

VoLinfE I, bound complete with idl scarce numbers, 
j$s^ post free; in two pauti^ ais, M, complete. 

Piioei of yH *^ blading <|a igpficitien. 



FLIGHT. 

44, ST. MARTIN'S L.\NE, LONDON, W.C 
NagapUeaddresi : Truditur, Umdnn. Telephone : tttlGcmid. 

SUBSCRIPTION RATES. 
FtMBT will it /II mm iM, ^^^t^ m m ^l »' * <¥fli''llM'''^ 

Unitco KntoDOK. Aaaoao. 

3 Months, Post Free ... 1 B I 3 Months, Post Free ... * t 

6 „ ,. ..336 5 o 

IS „ „ 6 6 I 12 ,, „ ... 10 o 

Ckmu and Past Offia Ordtn lAtuU it maJt PafwbU M tht 
g^mruttrsif FuQKT, 44>8t. Haaiali Ua%W.C., mat tnatt 
I tS it n ,, mf CmiMtrSa$t»; M t t i> M tm*ttfmtamirwBltiacn" 

Skeuld any difieulty he exftritnttd in /iromring FlioHT . 
Utal newsvendcrSf intemiin^ rratieri can obtain tack issmt a 
/r»M tit PuituJumt Oi>ft if firwardtMg mmUatiet tu m hm . 
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